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THREE BOOKS 


Definitions. 


TNity is that, by which every thing Sos is, 
1s called one, Unity is the beginmng of don 
Number, 
2. Number is a ' Mulricude compoſed of Units, 
3. One Number is faid ro meaſure anorher, when: 


the leſſer being raken fomerimes 1s equal to the 


greater. ' 
As 4 meaſureth 12, becguſe thrice 4 mils 12. Un- 
fy mzaſtereth all Nwhbers. | = Hg 
| G 4 


i 
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4. One Number is Multiplex of another, when che 


Jefler meaſureth the greater; or when the greater 


containerh the leffer ſometimes preciſely. : 
s. The Aliquor part of a Number, 1s that which 


meaſureth the ſaid Number, The Aliquant part | 


which does not meaſure it, - 
The Number 2,.is the Aliquot part of 10,. becauſe zt 


meaſureth 1, Being taken 5 times; but 3 is the Aliquant * 
part of. 10, canſe ttdoes not: meaſure 165, for betng - 


tak-n thrice it makes g, and taken four times it makes 126 
6. Like Aliquor parts are thoſe which meaſure 
their wholes equally 3 or which are equal times con» 
tained 1n their wholes.—  », Ro 
”, 2 &1d', ate Jike Aliqubt parts of the Name 
Tos, 18. bers to and 156, becauſe both 2in to, and 3 
2. %.” 7 g are contained fave times or both 2 mea- 
ſureth his whole x0, and 3its whole 1 5, by the 
fume Number 8, | 
7. Like Aliquart parts are thoſe which are con- 
rained4n their wholes,. as often as one another z and 
in what Remams are contained equal ttmes like Ali« 
quot parts Of rhent, | Fs 
Or, like Aliquant parts are thoſe which contairt 


25 many-ltke-Aliquor parts of their wholes as one 


anocher, | | 
| 8 and 16 are like Aliquant parts of the 
14. 28 Numbers 14 and 28; becauſe that as 8 15 con- 


8. 16 tained once in 14 and 6 over,or thrice 2. that 


7+ +... bs 3 fourth parts of the 8; ſo 16 15 contatned 
once 1n 23, and 12 over, or thrice 4, which is alſo 3 
fourth parts of 16. | 

Or thus, 8 and 16 are libe Aliquaiit parts of the 
whdles 14 and. 28 3 becauſe that as 8 containeth four 
ſeveral parts of the whole 14. to wit 4 times 2, ſo 16 
cont aineth fer ſeveral parts of the whole 28, to wit four 
FIMECS fo 6 

2. In Numbers, the Ratio or Proportion 15 the 


mutual Hahirude of rwo Numbers one to anorher, | 


with reſp & to their excels, defeR, or equality. 


mand "96<- 


a, wo ac td Hand 
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fn every Proportion there are two Terms, of 
Which that 1s called che Antecedent which is in the 
firſt Place, and the other rhe Conſequenrt 3 when the 
Antecedent 15 greater than the Con{equent, 1t 1s cal- 
led a Proportion of greater inequality, or of the 
greater to the lefſer. When the Alcecedent 1s leſs 
than the Conſequent, jt 1s called a Proporcion of leſ- 
ſer in equality, or of the lefler to the greater, Wheri 
the Anrecedent is equa! to che Conſequent, It 15 cal» 
led a Proportion of equa'iry. | 

'9. In Numbers, two Proportions are 
| equal the lame, or alize, ( hey all figui- 
Ci6 D4 fie one and the fame thing ) or four 
| | Numbers A, B, C, BD. are faid ro be 
Proportional when the lefſer terms of each Pro- 
porcion are contained alike in the greater ; and they 
are contained a'ike, if rhe lefler (b, D,) are a fin- 


ler Altquor parrs of the greater A, C, b or like Ali» 4Sce def 6 


quant P.rts» 


We expreſs equal Proportions ths; 8 is to 2, 45 16 is 


to 4, or & hu the ſame reaſm to 2, as 16 hath ta 
4, thatis 8 .. 2:7 16... 4+ : 
« * 3, R . v _Y \ 

To, When there gre many equa] Ratioes, and that 
the Conſecuent of the firft is the Antecedent of the 
next (fo as that the mein terms are tascn twice) che 
Proportion ts faid to be continual, and the Numoers 
themſ-lvesare call'd continualProporizonals, W. expreſs 
continual Proportions thiisz 1 iS to 2, as 2 15 tO 4, and 
as 415 fo 8, and as 815 to 15, (9c. That is 1.0. 2% 
32 64 4:5 hoo BoB lO | 


' "Ir But if the Conſequent of one of the equal 
Proportions 15 nat the Anteceden: of ang:her. ad {o 
the mean terms are nor taken rwice, the Proportion 
W11l be difcreec 5 and thoſe Numbers are aid ro be 
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The Clements: . 
Proportional, wirhour , adding any other Word, 
We'expreſs diſcreet Propartions th4s 3 9 15 tO 3, as 12 15, 
tO 43 that 5g 9'ieJ it 120 he 


[5 | | 

20: ef 72, When Numbers are continu-: 
A,B,C,D, E. ally Proportional, {f A,B, C, D.E. ) 
1' 3 9-27 $1 therea(on of the ficſt A tothe third 
812793 1 C, is ſaid to be duplicate of the 
reaſon which the firſt A, hach tothe 


Fecond B; and the Rario of the firſt A to the fourth D 


triplicate of the firit A ro the ſecond B. 
" Of the Denominators and Compoſirion- of Ratios, ſee 
our Geometrical El-ments, Book g. Parr 3. Fo 
13. A Number A, is ſaid to multiply a Number B, 
when the Number B, ro be multiplied is .ſo ofren ta- 
ken, as there are Unifes in the Numer A multiply- 
19, ; 
Jy Or thus; The Number A mulriplierh 
C8 B4q the Number B, when a Number C is 
A 2 found, containing the mnltiplicand B ſo 
oftea. as the Multiplyer A contains U-' 

nits. | 

* But Malridlication is more ' univerſally defined 
thus; The number A mn'tiplieth the number B when 
a number C is found, which bears ſuch Proportion 
ro the Multiplicand B, as the Mulriplier'A hath to a 
YU” | GO | 
© The Number C which is found," is called the Produt 
or Fa#; alþ when the Multiplyer A't: a whole Number, 
' © "the Produft C is always greater than the 
By *Multiplicand B, as is manifeſt from Def. 
AZ 1 1: and-2. but when the Multipler A 7s 
a Fran, and leſs than a Unit, the Pro- 
duF © will be alſ) leſs than the Multiplicand:B; as is m4- 
mjeft from the laſt Definition. 
' Man y numbers as 2, 4, 3+ are ſaid to be Multipli- 
ed one by anorher;'if 2 by 4 makes 8, and the Pro- - 
duft 8 >< mulriphed into 3, for the laſt Produ&t 24 is 
| | that 


C 
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of Irithmetick,. 


hae which is made vy the Mulriplication of the num- 

ers 2, 45.3s' 

Tr is the Come th thing: Wy A ithmeticians to dr; 

Number into. a Number, . as to multiply a Numb: jap a 

Number; as A by B,or Ainto B 5s all one. . 

* 14. A number A is faid to divide a_numher B, 

when a number C is touid, ſhewing how often the 

Divifor A js corrained in B, al 
Ard þ the Diziſo A is a part of the ._, 

Dirided, or Diuid:nd B, which is de- B1i2 Cz; 


nominated from the Number —_—— AS 4 
C which therefore is called the: Quo- PT 
tient.) 


Or more Univerſally, A number A divideth & 
number B, wken another number C is found, having 
ſuch Proportion toa Unite, as the Dividend B hach co 
the Diviſor A. 

15, One number A is ſaid to mea- 


.fure. another. B, by any number X B 16 X 8 
C which 1s called the Quotient) when A 2 I 


A, the number meaſuring being raken 


roy of;en as there are Unicies in the Quotient X j is e- 


qual to the number meaſured. 

This-Definition differs from the preceding: 1, Be- 
cauſe. Diviſion may be performed, although the 
Diviſor deth not micaſure che Dividend. 2. And alto 


the Diviſor- be greater than the Dividend, as ſhall be 
_ ſhewn in its place; thereiore Diviſion appears to be 
of a larger exrent then Meniuration. 


16. An even number 15 that which may be divi> : 


ded into. rwo equal parts: , Therefore ſome Number 


meaſureth every even Nu ber by 2. | 
17. An odd number 1s that which cannot be divi- 


ded into two equal parts, or that which diffcreth 
from an even number by an unity; bs 


'18. A nitm&er evenly even, 15 that which an es 


yen number: mealurerh by an evcn,number.., 


C 3 -.- >. Sard 
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Tuch is 24, which-the even Number 6 meaſureth by 


the even Number 4. 


19. A number evenly odd, is that which an even 


number meaſureth by an odd number. 


Such is 12, which the even Number 4 meaſures by the 


odd Number 3, Pp 


25. A number odly odd, 1s that which an odd num- 
ber meaſureth by an odd nymber. | 

Such 1s 21, which an odd Number 5 meaſureth by an 
odd Number 3. og 


27. A prime or incompoſit number is that which 
15 meaſured only by a Unite, ard conſequently harn 
no Aliquot parts beſides Uniries. | 

Such are, 2, 3,5, 7, 11, 13, T7, 19, 23, 20.. and 
infinite ethers. © Aljo every prime Number is neceſſarily 
odd, for oticrwiſe 2 would meaſure it. 


2. A compoſir number 1s that which ſome certain 
number beſides a unite meaſureth; and conſequently 
hath feral 4lzquot parts beſides unites. 

Sucn are, 4, 6, 3, 9, IO, 12, 14, 16. and infinite 
OFFCrS. 

23. Numyvers prime the.one to the other, are 
ſuch. 2s no other common meaſure meaſureth but a 
unite, | Bd FE wa 

The numbers 1% and j8 are ſaid to be prime the one to 
the other, becauſe that although ſame rumbers meaſure 
eacn, ane jo neither is a prime number, yet no number mea- 
ſureth both 5, in like manner, -8, 10, 15. are three num- 
bers Prime to one atfither, becauſe no number mea{ureth 
taem all three, and ſo on. - | | 


24. Numbers compoſit the one to the other, are 
they which ſome number ."befrdes a Unjre) being Aa 
common meaſure, doth meaſure, * | 
© One of the given numbers may be the com- 
on meature. a | 


The 


IS WS 3.1 * 


HIVS 


. riphed teto'1ts ſelf +:the ſecond. is 9g, which 1s ma 


of Irithmetick: 


The two numbers 8 Hoe. 10, are comp)ſit the ane to the 
ather, becanſe 2 meaſureth; bh; likewiſe s and '1 54 are 


compoſh toonerandtber, becauſe: s mesſureth bath its ſelf . 


and 15 the three numbers 3,9, 12. are compoſi t to ” 


another, becauſe 3 meaſureth :9 and 12. and its ſelf; 6, - 
F- ur numbers compoſt to one pra. be- 


IO712, 16. are 
caſe 2 meaſureth all four. 
2%. A plain number is that, which is: produced 


from the mu'riplycation of two numbers ; Aud the - 


numbers which mulripiy one another, are. cail'd the 
ſides of the ſaid plain number. | 36. 8e 

Therefore every plain number ts compoſit.. eG 

So 1215s aplain number, becauſe it is made by the mul- 
eipl: cation if 6 by 2,alſo 24 is a platn number, becauſe it 
7s made. of 4 by 6 

26. A Solid numberis that which is produced from 
the multiplycation of three numbers, and ther num 
bers that multiply one another are called the fidex; of 
the ſaid ſolid number. 

' Toerefare, every ſolid number is compoſit. . t. ; 

24 15 a ſolid numb2r becauſe it. is made by the multi- 
phcation of three numbers 2, 3, 4-for 2X6 6 and6 x 4 
=o! 

2%. Like plain and ſolid numbers are they, who 
"_ are froportional. 

6, 24, cart like plains 5 whoſe ſides 2, 3. 25 7 Y 2. 
are 2, 3 and 4, 6, fir 2..3:: 4 +6. on 1 IMG 
alſo 24. 92. are like ſolid:,. becauſe” 24+ .,,7 92» 
the fades, of one, -2, 4.35 axe propartio= 4, 6, 44,0, Gs 
nable to the ſides-of the ather, 4, 8,6. 

28; A'{quare-number 1s thar which | is ER by. the 
cnulriply cation .of two equa! numbers, ..or by the 


mulriplycation of any number by its ſelf, which 15cal- 


led a ſquare rgot, 
' Thefuſt ſquare 15 4; which is made of 2 by.2 or + 2 11:1] 
of 3 1 
its ſelf,, adj» on in infutitun. 
25, ACuve is that, which is made by the mulriplyca- 
tionof rhree equal. Numbers. or of the fame number 


| YE 0s which is calledg Cuae FQOt- 3 adn 329 


pA 
ys # 


The Elements 


The firſt Cube is 8 which is made by the Multiplicati 
07 2 thrice taken, 2, 2,2, fir 2x2 =4 and 4 x2= 


8 the ſecond is 29 which is made by the multiplication of 3. 


thrice talen, 2, 23,353 jor 3X3=9 and 9K 3= 27% 


30. -Averte&t Number is that which 1s equal to all l 


It5 41017 parts. 

The fitft perſeF number is 8 for all the aliquot parts 
theren? ave 1,2,3, which together make 6, The Second 28, 
for allits aliquit parts-are, 1, 2,4, 7, 14. Which togetver : 
mate 28,9f theſe ſee the laſt Prop.Book g.and its Scholtum, . 


; os; OT rg A, B, which are Zquimu'- 

7 ods © hea - tiplices of the ſame number Z are 
© &- © - equa!, and rambers which are 2quimuiti= 
 Plices, of equa! Numbers are equal, _ 

. 2. Numbers A, B, whoſe Equimulplex 15 the ſame 

Number are equal, and thoſe Numbers are equal 
whoſe cquimulriplices ate-equal,. © + 1 
2. Thoſe Numbers are equal which are the.ſame 


' Part of the ame Number, as a half; a third, or a 


fourrh, (5c. — Fo | 
© And thoſe Numbers are equal, whichare the ſame 
part of equa! Numbers. '. --* - oþ- SA 3-65 80 

4.” Thoſe Numbers are equal .of which one Number 
is the* ſame part, and thoſe Numbers are equal of 
which equal Numbers are rhe ſame part. | 
* 5. Unity meaſures every Number by che Unirs that 
are init, thar is by the ſame Number. '. 

6, Every Number meaſureth irs ſelf by aUnite. 
FBI Pas. If one Nymber A, multiplying 
”_ Se another B generateth any Number C, 

X the multiplyed'B meaſureth the gene- 
I2. | _— | 
om rated C, by the multiplyer '&. 

This is manifeſt from the 13'. and 1s Definite 

8. If x Number A meaſureth or divideth another 
number C, by the quorignr-B, alſo the quotigut B mul» 
Os es | tiplying 


ws & of, 


| Rh a 4 4 


- of Arithinetick; 


riplying the meaſuring A, produces the meaſured C, 
or the meaſuring A _mulciplyed by the quoticur B, ſh:Jl 


produce the meaſured C. 


This is m inifeſt from Defin. 13.1 $414. 
9. Tharta greater than any Number may be taken. 
10. If 2 Nuwvber A meaſures how!  , _ 
many NumbeesAoever BC, CD,.DE, "_ C—D—-E 
it alio meaſureth, the Number com oO 
poſed of them B E.-. | 


11- It a Number A meaſureth any - -n w—_— 
Number B, it-alſo meaſurerh every CG S—— *q 
Number C, which che iaid Number bh 
meaſureth. * - | LE 4 Iv 

12. The Number Arhar meaſares the A —— 
whole B C, and tie part taxen away B—-D—C 
BD doth alſo mealure the retidue DG, 

RE 
THE 


[ f') 


C4) See 
def. 14 
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—— -Andthe Seventh ob 


EUCLID 


Wo | | ws 3 o 
In the Citations of the Books, Euclid's number 7s retained, 


<2 A I g—_”y 
I bd 


PROP. L 


| of from-two unequal Numbers the leſſcr_be continualh ta- 

hen from the greater by an alternate Subtraction \ and 
the remainer do never meaſure the preceeding, until unity 
be come to: then are the given numbzrs ( 4_) prime the one 
to the other, 


Let 


3 
a 


— LOI I 


BOOKI. of Afithmecick; - 
Ler the two Numbers, ABand | 
C D be given ; now C D being ta> A——E—-G—-B 
ken from AB fo often as it cani lea C—F—D 
veth E B, and E B bctug taken fo Hom 
toften as 1t can from CD, leaverh | 9 
FD, and F D being taken ſo often as it can from BE  _ | 
leaveth a Uniry. I ſay that- che Numbers AB, CD, © | | 
are Prime the one to the other. £3 
If 1t can be, let the Numbers A B, CD, have a come 
mon meaſure H, therefore becauſe you will have H, | 
to meaſure CD, and CD meaſures (Lt) AE, alſo (c)y * * - 
ſhall meaſure AE; bur you will have H allo to mea. (b): Fhp3 
ſure the whole AB, therefore alſo (d) it meaſurech (c)Ax.1T, 
the remaincr E B, bur EB meaſurcth {e) CF, there» (4) Ax.l2- 
fore alſo H (f) meaſurech CF ; wherefore ſeeing you (e) Hyps! 
would have H, to meaſure the whole CD, -4t will alſo (f' At. IT, 
meaſure the remainer (g) F D; Bur F D meaſarerh (h) (s) Ax:12. 
E G, therefore alſo H meaſureth (7) EG; bur IT have (h) Tons 
ſhewn above that H alſo 'meaſurerh the whole E B, (9 Az-L1; 
therefore alſo it meaſurerh” the remainer(b) G B, a (&) Ax.125 


-»fumdver a unite which 1s abſurd, 


PROP. IL 


WO Numbers C AB, DF) given, not Prime 
the one ts the ather , to find thetr greateſt common 
Meaſure. ED. | ; 

The lefſer DF, taken from the . 
greater AB fo often as.it_can A ———C-—D 
leaveth C B, CB taken ſooiten as D—E—F. 
it can from DF leaveth E F and O—— _ 

{o on. 2 

By this alternate SubtraRion ar length 1s lefr ſome 
number which meaſureth che foregoing, for if we 
came to Unity by SubtraQion, the given numbers (a) 
would be Prime contrary to the Hyp : Therefore let (4)Preced: 
the remainer be EF, and letit meaſure the preceed- 

0 SSI? WY ing 
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-ing.C B,. I ſay chat EF 45 the greateſt common mea» 

ſure, of the natnbers AB, and DF, which thall he 
_ thus demonfrated. | | 
C5) Contr, EF meaſureth (b) CB, and CB meaſureth c)D 
( ) Conſtr, E. therefore alſo E K meaſureth (4) DE, out EF alſo 
(d)Az11 meawye:t its ſelf, therefore EF (e)rhe whole DF 3 
(Ax. 12: but-D#, meaſureth (f AC, therefore allo EF, 
(f) Conftr, meaſureth/z) A C,. but EF allo meaſureth (þ_) CB, 
(:) Arar1. rherefore alſo E F meaſureth the whole (7) A B,theres 
(-) Confty, fore EF 1s che common meaſure of A B, and DF. 
(i) Atcro. And that it 1s the preateft is thus ſheen 3 If 1t can 

| be let there be another O, greater than EF, becauſe 
Weny: you will haye O to meaſure DF 3. and that DF mea- 
"; Jdx-1t., ſrres AC, alſo O, ſhall meaſure (LF) AC; Bur you 
C Ax. 11, Will have Oa!ſoto meaſure AB, therefore alſo O ſhall 


; i) Confts mcature{OCB, but CB(m) meaſurethD FE, there» 
" (2) 4x.11. fore a'ſo O'mealureth (n) DE, wherefore ſeeing you 
{9) 4x. 42. would have O romeaſure the whole D F, it alſo 'micae 
rs IRE webs M42) remainer. E F, leſſer then its ſelf which 
af to 4 erg 


Corollary. 


A Number (OY that meaſurerh two Numbers (A 
\ B, DF) alto meaſureth their greateſt comman 
meqture(EF) oe: 


PROD. * III. | 

"T7 Hree unde? green (CD, E) mt Prime? to one ans- 

* k © Ter ta find ther greateſt common meajure. 
£< += Find O the  oreateſt {a) common 
- (#) Free. Con meaſure of the 66 2 given C, 
L -——0_ D, If O aiſo meaſures E 3 -.it will be 
| En S>==P the greaceit common meaſure of rhe 
' * $==4" - three Numbers C, DD, E; for if ance 
4, 5:54 = © therS weregreater then O; rhen al» 
fo $/w6uld meaſure O by rhe precedent Coroll. which 
3s abſnrd, ſeeing S; is pur greater than O, . But : .0 
Hp OCS 


BOOKT. 


| ; Cn, A 
of Arithmetick," 13 
does nor meaſure E, yet O at:d Ewillbe compoſit the 
one to -emiinH > 3 4 30% . p 

For ſeeing C, DD, E (6) are three numbers compoſe 
ro one entelider Sd Cdnbl meaſure will Cc) nee 6 ) thy, 
ſure them, and. alſo the ſaid (4) O:: therefore I fay - c)De. 24. | 
that P. the greareſt common meaſure found of the:two' a )Cor-pree 
numbers O,'E is the greateft common meaſure of the 
three Numbers C, D, E. - .. JS 

For ſeeing P (e) meaſureth O, and O meaſurerh7f ) (: 2 Conftr, 
C, D, alſo P (g) meaſurech C, D ; bur (hb) P. alſo mez:< () Conftr, 
ſureth E, therefore P. meaſures the three C, D, E; (2) Ax.11. 
and rhar it is the greateſt common meaſure *cis thus 'Þ) Conſtr, 
fhewn; let another S. if ir can, be greater rhit1 P, (7) Corol. 
therefore becauſe S. meaſurerh C,” D, E, it will alſo (4) Creh 
meaſure (i) G the greateſt common meafure of C, Þ : (1 Emſtr 
Wherefore becauſe S mea{ureth E and O S will again 
(k) meaſure their greateſt common meaiure (1) P,the 
greater the leſſer, which ts abſurd. ' *þ 


Corollarys. 


| } ger fs ſame manner may he found the great- 
eſt common - mealure of four, or more 

Numbers not Prime the one to the other. 

2. The Number S. meaſuring 

any Numbers E, D, C, alflo D-— Conn — 

meaſureth rheir greateſt come 

mon meaſure P, which 15 ma«. PB arniins 

niſeſt from the /aſt part of. the 

preceding Demoiiſtration, 


PROP. IV. 
. E Fourth and reſt of the Propoſitions to the rg. [ne 


cluſrve are contained in the Univerſal Propoſitions of 
the Fifth Book, of our Elements of Geometry, 


PROP: 


14 


| (s) Def. 
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PROP. XVI 


T two Numbers ( 4, B ) multiplying chemſe Toes mutt 
ally- the one A the other, produce the Numbers C, 
D, the Numbers produced are equal to one amther, 


" Peconk A mulciplying B maverh D, it will 
be (4) 1-. A::B.. D therefore 


'n, Unity x by permur: tion 6) t..B:;A,D, 
þ)-6.% A6 — Bgq again, becauſe Bmulti plying A, makes 
* Def. C24 D2gq C.ur will be (c) I -, B:3:Aq- Gy 
14. 7s therefore A..D: A.. C. therefore 
-  alfo(d) C=D.W. W. Dem. 
Corollary, 
A. wa F aNumbeFA, multiplying another number C; 


produces a third C. the multiplyer A, will mea- 


ſare the Product C. by the Multiplicand B. for becauſe 
AxXB=C.,alo Bx A=C by this Prop. wherefore 
ſeeing A which ar firſt was the multiplyer is now the 
mulriplycand , in reſpe& of the ſame ProduRaC, it 15 
manifeſt from AX.7, that A meaſureth C by B, 

2. If A meaſureth or dividerh C y' B; alſo the quoti= 
ent B ſhall meaſure che ſame C. by A 

For becauſe A meaſureth C. by B, therefore by AX. 
8. Bx A will make C, wherefore by this 16 Prop. alſo 


AXB==C, therefore by Ax. 95. B meaſures Cby AW. 


W.Propoſed. 


PROP. 17, 


F a number (A _) multiphing, Numbers (B, C,) bow 


many ſoewer, produce ſo many other Numbers A B, AC. 


the. Numbers produced of them ſhall be proportional to the 


Numbers multiplyed. 


COL- 


coo V. 


> be 


BOOK I. of Irithmetick; r5 
| | For ſeeing AXB=AB., it will be'(a)) (a) def, = 
Unity 1T..A::B.,AB, again ſeeing AXC= ,. 7. 

I AC-'ir will be (6) 1..A::C.. AC (b) tid. 
A therefore (c) B-.AB:: C.AC(c) mn. 5 
B.C. therefore by permucarion B..C:: (a) (Ad) 16, & 
AB, AC. AB..A C. W. W, Demonſtrated, 


SCHOLIUM, 
We have here begun to expreſs the produft of Multplvcas 


tion, only by the mutual appoſitien of the #ultiplying Num< 


bers ;, of which ſee what hs been wrote befor» rhe begin- 
ning of this Seventh Buk : if this methid 1s uſea (which 
for the moſt part will be wond-rfal compendinus | the 19. 
Propoſion may be more commodiouſly expi eſt after this man= 
ner. 

Numbers how many ſoever A B, B C having one 
common fide B have che ſame proportion rhe one to 
the ocher as the other fides A and C have. 

The ſides of a rumbzr are they ;, by the Multiplycation 
whereof the ſaid numb:y is produced 5 moreover 
that tyroes may the better uſe themſelves to this method : 
Which (as I ſaid before) is very commoii»4 and compen- 
diows, beſides the Example brought in this Propoſition 3 1 
think meet to add ſome other Examples. 


t- AA AB:i:ASÞ 
2+ AB "_ BB::A 6" 
Z AAA.AAB::A..B 
4 ABB..BBB::A.. B 


In the 1 the common ſide is A. and there are left the ſe. 
cond A, and B In the 2. the common ſideis B, and there 
remains A and B,In the q, the common ſide is BB and 
the remains are A and B. 

s. A, AB, BB. are 7n continual proportional in the 
reaſon of A ta B wiici ts manifeſt from 1 atd 2. 

: 3 


6 
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6. A :, A AB, ABB, BBB, and in continual proviy* 
fional; in the reaſon of A to Bos 7 7s manifeſt ' from 3 aka 4* 
9. AB, AC, \D, AE, AF, have the ſame Þ: 0þ9r4 on 
the, one 19 the "other, as B,C,D,E,Þ haue, which is 
marifeſt from the Propoſition, 
What great uſe there is of this Scholium, for the eaſie 
expediring of proczx and arfficult Demonſtratimns, will aps 
pear both in n rheſe Books, and in Practical Ar ithmetick, 


PROP. VIIL 


'F Numbers B, C, how many ſever multiphing the ſame” 


Number .A, produce ſo m:ny other Numbers D, F, the 
numbers pr adarod D, F are proportional tothe Mulriphing 


numbers B, C. 
For ſecing BXA=D alſo(a) 
B . C 4 AXxB=D; and uy CxA-=F 
(4)18 7. AJ - allo 6G): AxC=F, therefore (c 


(Pre D 6 F it Bo.C:i:cDeookf, W. W-Dem: 
Cc) Pre- 
ced, Corollary. 


Number A dividing er meaſuring any numbers, 
A' . P. producerh Quotients (R, S) proportional to 
the Fi rs divided or meaſured. 

For hecauſe A, meaſureth or divideth the faid 
J. P. by the Quotients R. Sir is manifeſt by rhe 8t/. 
axiom rhar Ax R=TI and A xS=P, therefore by the 
27 Prop. I-.P: Kees, 


Other ways 


Caf 14-1 12, Þ * WW A meaſuring or dividing 


) 16. 5s A maketh R_ it will be (a) 
{J }de#e 14*R 3+ * & 1 rheretore (e) hy per- 
Unir —_ ion At: R . . L again ſeeing 

E A EOAIRg. P makes $, ic will »e 

(f) te. S:: A. P. therefore by per- 


Mutation 1.,. A:: S..P fcc lecing I have atl- 
| ready 


FOO A AA2YTS Looml 


et 
| —— 


<< BY 


© wn] '>. ©” Loa 


nem © 
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ready ſhewn thatalſoR..1:: 1 .,. A. it will be (g) (4) 11- 5- 
R..I.: S.. P.. and by permutation Re. S:: LP 
which was 10be Demonſtrated. CO 


, PROP. XIX: 


F four Numbers A, B, C, D, axe proportional 3, the num- 

ber A D produced of the firſt A. and j5s t' D will be 
equal to the number produced of. the jecona B and trird (4) 18. 0r 
C. and the contrary. Fu i. 817 - 7 

t Part. AXC=AC. AC. .AD:: A 3. B:2. -(5) by the 
(4)C .. D andAC. . BC: : (b)JA... C6. Dy |.me. 
B whereforeſecing(c)A..B::Ce. EC 12, AD 12. (:) Hp. 
D alſo. (4) AC..AD;: AC .; BC: * AG. (:) tl. 4s 
rherefore (e)AD=BC W.W.Demon. '-- (e) 9. $6 

2 Part becauſe by hypothefis AD=BC, ir will be (7 ) 7. 5, 
(fJAC..BC:: AC.. BC bur, AC... BC (2) A..B (3) 18. 7: 
and AC.. AD::C..D cherefore(b)A:.B::C..D. (b) 11. 5; 
W. W. Demonſt. TS.” | | 


oy Corollary Is : | 

[ F two numbers B, C, meaſure or divide the. ſarhe 

| Number A, by the quorients O, P. itwill beB,.C 
Por Q, 77. .GOs0 
For becauſe B. C, meaſures or divides A. A 

by O, and P. therefore by ax.,8,Þ x O= B.G. . 
Aand PxC=A that is Bx OZPxC. _O. Pw 
Therefore by this Propofition B,;...C: - P EN 
es 7 | POR Welre of 


Oat, ele as 7 - ES ig 
1 F the ratio A. . Be greater than C...D 3 theh A 
{ Dproduced of A x D ſhall be greater than B.C. 
produced of B x C. and the contrary. | 

Part 1 A xC=—AC, AC....BC 4-04) Sch; 
« : (a) A... B. that is greater.(þ) _ A' 4+. B':2.” ; pros 17. 7+ 
than C..D that 1s again, (c):.. C & D. 4. -.(b) Hp. 
preater then AC. . A?, therefgre . AD 16. BC 19... (c) Sch: 


BC is leflex (4) then AD, _ a0 pro. 17s 
| ns Part (4) 19+ 3- 


"2 = Cnc 


13 


Part 2. Becauſe AD is already apreed to be greater 
then BC the ratio AC. . BC ſhall be greater then the' 


& Scho, Fatio ('e) AC .. AD, bur AC..BC::(f) A..B 


a, the 


anne. 


a1 Part 
preced: 


a def. 9. 


b def. 6. | 


PN oli Had bur that they: are not like 
b def, 7. 


and AC..AD:: (22.6 <» D, therefore alſo che ratio 
A..Bis greater then charofC. .D. 


PROP. As 5. | 
F three nuthbers JED C) are profortimal;-rhe minber 
# (AC) produced by the extreams is equz# to the ſqitare 
(B'B) of the nitan. Wo | 
And if the number contained under the extreams bs e- 
qual to the ſquare of the medn, the three numbers are pro- 


porttonal. | D | 

| © Part r. Write the mean Brwice, 
A 4. B 8, therefore by hyp, A'..B::B..C 
B 8. C 16. ſeejng now four proportionals are 


'BB'64. AC 64. hid; the number z petierared from 


the extreams AC, will be equal: ro 
the number generated from the ſecond B and thirdB, 
that is to the ſquare of the fad 'B. 
. Part. 2. Is . Demonſtrated afrer the ſame manner, 
front Part the ſecotid of the foregoiug! 


PROP. XX. 


umbers (A and B) being the Fe of - all in- their” 
© proper tian do. equally meaſure the Numbers C, D; 
having the ſam? Sroghervion with them. 
| . Forſeeing by by. A..B:: C..D, 
A,2, B 3. alſo by permutation, A..C::B..D, 
OO. P therefore AandBaare' a like aliquor or 
C6; Dg. aliouant parts of C and D, (andthar 
A B'are Icfsthen C, D, is manifeſt front 


. 


f 'ahquanr parts I 
thus fhew if A,B are like aliquant parts of che ſaid : 
C,D b'then A cqntaiherh O ſuch, an aliquot partof 
the ſaid C, ,as conraineth of the ſaid D, ſuppoſe P. 
and | coriſequently c O, ,C ;: P.., D-and by 


per- 
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permutation d O.,P::C..DtharisAe.; 4 16.%. 

B but A, B, contain the. faid O, P. therefore 

A.B are nor. the leaſt of all that have the ſame. 

proportion, which is-againſt the hyp. Therefore AB 

are not. like aliquant-parts of thefaffl C, D. it rewaing 

therefore that they. are like aliquot parts, and'conſe, 

QIently do equally meaſure the faid C, D, W. W 
2mon. 0 


Corollery. 


Frer the ſame manner it will be A, B, C, D, E, 

"A Dcmonſtrated chat Numbers O, P,Q, R, S, 

A,B, C,. D,'E, how. many. ſoever F, G, H, L Bk, 

being the leaſt of: all rhat have the RD 7 

ſame proportion with them do equally meaſure ſo 
many numbers in the ſame proportion with them.” 


PROP, XXIL 


* 


This is Contained. in Prop. 22. Boyb 5. 
"PROP.  XXITE* 


& « Um bers a prime the one to. eother A 15. B | 8. a def. o5; 
A, B, are the leaſt "of all wy have C D %- 23 
the ſame, proppriion wit 6 them... E 


be rhe. leaſt and proportional roche - Ems 
faid A, B;.therefore G, D, mealuge b A,B equally 6 21. 7. 
that is by.the ſame number. E' 3 Wherefore becauſe C def. 23. 
meaſures Aby E3 1..E::C.; A, and by permuta-: 

tion 1. , C:: E.. A, but Uniry meaſures C. therefore 

alſo E meaſures A, after the ſame nianner ir may be 

thewn that, Emeaſures B, ſeeing rtheretore that E mea- 

ſures, both A_.an&B, rhey are nor prime the one tothe 


$1 44evJt _—_ 


other contrary to the hypotheſis. 


ible, ler others C, D: Unity. 


D 2 Corols 
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| A FTER the ſame manner it 
EK 6D, may be demonſtrated that 
F, G, H, I. if Numbers how- many ſoever 
E A, B, C, D, E, are Prime one to 
Unity. the other, they are the leaſt of 
all Numbers, having the fame 

proportion with them. 


PROP. X XIV, 


\ T Umbers A, B, being the leaſt of all that have the 
ſame proportion with them, are Prime the one to the 


other. 
If they are not Prime, let the com- 
A, 4- B, 5. mon meaſure E, meaſure A, by C, and 
E. B, by A, whence aA.. B:: C.. D. 
EC D  wherefore ſeeing C,D, arc leis then A, 
B, A, Bare nor rhe leaſt of all jr: hc 
ſame proportion with them, which js contrary ro che 


Hypotheſis. 

; Corallary. 

A, .B, C, D, . A Frertheiime manner jt raay 
2 SP | be demonſtrated, chat if 


A B, ]T, Numbers how many ſocver A. B, 


C, D, art the leaſt in their pro 


* Portion they are alſo Prime the o:e ro the other. 


PROP. XR V., - 
F F a Number (CN) meaſures one (A) of two Numbers 
(4, P) beirg Prime the one ts the other, it ſhall be 
P-ime to the other Number ( B.) 


For 


. 
FA 
5 
% 
| 


y- 
2%) 
bo 

by, ; 


wad £334 tw 5 & 
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For if N, B, are nor Prime the one to the 


other, ler X. meaſure bori:, wherefore be= A, B, 


3 
cauſ2 X, meaſureth N, and N meafuretha N, N), 
A. therefote alſo X, will meaſure + A, bur 
you woul4 have X, to meaſure B, therefore A.B, 
are nor Prime the one to the other, contrary to the 
Hypothiciis. 


PROF. XXYL: 


F two Numbers ( A, B,)are Prime to any Number(C,)the 
Number CAB) produced of them ſhall be Prime to the 

ſam?CC ) 

For it 4 B andC, are nor Prime 
the one tro the other, let D meaſure A. 7. B.3. 
boch by F, therefore DxF, a= A C8. 
B buralſo A+ B53— AB, therefore A.B. 21. 
D.-AtiCWB.: F, now beeauſe Aand D — Foo 
C. are Prime the one to the other, 
ond'thar you would have'D to meaſure C, therefore 4 
D will be Prime to A, wherefore D and A, are the 
three eleaſt in cheir proportion, and therefore they 
equally meaſure f B. F. in the ſame proportion with 
chem, to wit, D meature. B3 and A the ſaid F, and 
becauſc you would have D, allo, to meaſure C, there- 
fore D tha!! meaſureboth C, and B, and therefore C, 
2 i; B, are not Prime the cne to the ocher, contrary to 
the Hyporthetis, thereſote AB, (hal! be Prime to C., W. 


W. demonſtrated. 


PROP. XXVIL 


F two Numbers( A, B, are Prime the one to the other, 
alſ the Square CAA) of one of them ſhit be Prime 
to the othr(B, ). 
Write A twice. now hecauſe the ficſt Ag. By. 
a a 1s Prime t-B al the laſt A, ſhall AA 16. 
be Prime to B; tnerefore the fatof A A. 
x A, thats, b aA. 1s Prime to B, | 
D 3 PROP, 


21 


a Hyp. 
þ ax. 11s: 


A AX.8. 
b Hyp. 

C 19, 7» 
d frac. 


Ce 23.9% 
f-23. 7 


a Hyp- 
b prace 
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PROP. XX.VI1T. 


J F two numbers(A B) are prime totwo numb:rsCCD) 
$ ach to either of both; the numbers alſo. produ- 
,  cea of thera (A: B,C D_) ſhall be prime to one ano- 
r e Vs ; 


For becauſe (a) Aand B are prime to 


a ) Hp. 

(b) 26. 9, As B. C, alſo(b) AB ſhall be prime to C: a- 
gain becau'e A and B are prime to(c)D, 
q C& D. alſo AB ſhall be. prime ro D; ſeeing 

(4) 26. 7. 4 | eg nrhigs 
CD. _ therefore C and D are prime to. AB, al- 
| ſo CD, the Number ' produced of them, 
ſhall be (4_prime to AB. W..-W. Demonſt. - 


PROP. XXIX. 


F two” Numbers CA, B_)are prim? the ane .to the 0- 
"NY ther, therr Squares AA, BB, and Cubes, AAA, 
BBB, and ſo on, ſhall alſo. be prime the one to the 


other. 
Becauſe AB arc prime the; one 
(a) 25.75. A 'B to the other; alfo AA 15(a)Prime 
59 27.7, AA BB toB. and becauſe, AA, and Bare 
AAA BYB 


prime the one to the orher;alſo (6) 
'AAAA BBEB .BB ſhall be prime to AA, which 
| 7 'was to be firſt Demonſtrated. 

(&) 2 . Again becauſe A, B are prime to one another, al- 
<7* 7*-{6 BB will he prime to(c) A; therefore B, and BB are 
prime to A: Iris alſo already ſhewn, that A and 
(4) 28. 7+ AA are prime to B; wher-fore AAA, produced of 
' Ax AA is prime to (*d_) BBB, produced of B x BB, 

which was the other. | 
 Alfo becauſe A and AA are prime to B, alſo AAA 
produced of them js prime ro (e) B3 after the ſame 
manner, becauſe. B x BB are prime to A, alſo BBR 
(e) 26. 7. ſhall he prime ro (f) A 3 now becauſe A and AAA js 
Rey; prime to B, ard Band BBB alſo prime to A, the 


WM, RI OTST Rm_— 4 "PLES 


* muſt (a) meaſure Bz and rhenA, B, 


w I5% RE NIRO . "7 


produttss AAAA, and BBBB, produced of them 


ſhall alſo be (2) prime $0 age. another 3 and fo on in- (, 2g, 
finitely. IT: | 


” PROP. XXX. 


J* two Numbers A, B, are prime the.one to the other ; 


Þ alſo both together 4 + B ſhall be prime to either of 
them. 

And if two numbeys together ( AF B_) be prime to any 
one of them; alſn the numbers grven ſhall be Prime the 
one to the other. 

Parſ. 1. For jf AFB, is not prime.to A, let the 
Number C meaſure them, which alſo a*d 


are not prime the one to the other, C 


(4)4x.11. 


winch is againſt the Hypotheſis. 


Parſ. 2. If A, B, are not prime to one another, (b)Ax.12- 
let C meaſure them,which conſequently (5) will mea» * . 
ſure A Þ B, contrary tothe Hypotheſis. 


Corollary, 


F AFB. be prime te A, alſo A F B ſhall be prime 
4Þ toB; for becauſe AFB is prime toA, A and B 
ſhall be prime the one to the other, by Part 1. then 
becauſe A and-B are prime to one another, alfa by 
part. 1. AF, B ſhall be prime to B. | 


PROP. RXNXI. 


Very prime Number (A) 1s prime to every other Num- 
Þ, ber B, that it does not meaſure. . 

For if A and B are not prime tq one 4- 
nother, ſome Number C different from A. B, 
A, will meaſure them; byt A, by Hypo- CC. 
thes doth not meaſureB therciore(4)C . | 
15 not a prime Number, 


D 4 PROP, 
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PROP, XXXIL 
F a prize Number C,meaſures 4 plain (a) Number A B, 
(a)Def.25 Þ it ſhall alſo meaſure one of the ſides of the plain ; 
| Number. / * 
. Let the prime Number C meaſure the plain Num- | g 
ber A Bby D; if now C does not mcea- 0) 
(b) prec.. A, ...:B, ſure A, then C, A (b) ſhall be Prime to D 
(c) 23: 7+. ...AB one another,and therefore rhe (c)leaſt in It 
C. D-= rhe rheir Proportion; but becauſe C N 
(d) Ax. 8.'; ; * *.  - meaſureth, AB by D,therefore Cx D=(d) n 
(e)19. 7. AB; but allo AxB= A?,wherefore C..A:: (e) te 
0) 23 7. D. Wherelore ſecing o C, A are the leaſt in the ſame - | 1! 
f 21 5, Proportion,C will meafure (f ) Bzafrer the ſame man» I 
; ner it will be proved that C meaſures A, 1f ir does |} 7 
nor meaſure B. . Therefore the Propoſed is mani- F 
fcit. TT 1 
| I 
PROP. XXXIIL : 
Ome prime Number meaſureth every Compoſit Num- 


(a)def. 2 2. 


(b)Ax.11. 


Let any compcfir Number F be given; now one 

or more Numbers, whereof ler the leaſt 

F  . beN(a)mezſures it. I fayrhar Nis a 

N—P— prime, for 3f it is not, ſome other P will 

meaſure ir, which then will alſo meaſure 

b_) F,although ir -be lefs chen N, which 1s abſurd; 

ſeeing N is put for the leaſt of all choſe that mea+ 
ſure F. 37% 


x 

t 

| ber, | | 
1 

i 


FRDF XXXIV. 


Very Number is either a prime, or may be meaſured 
by fome prime. .. bs. 
| This is manifeſt from the preceeding Prop. 


PROP. 
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PROP. XXXV. 
B, Net (A, B, C) howmany ſever being grven, to 
an find the leaſt in the ſame Proportion with them. 
| Find the preateſt common meaſure (a) O of rhe (4) 3+ 7» 

ws. 7 given Numbers A, B, C, which dividing 

cas or meaſuring them will quote or make A. B, C. 

to D, E, F; I fay that theſe are the leaſt O -— 

in in che ſame Proporcion with the given D, E, F 

C Number A, B, C; if they want a com- P, Q, R 

d) mon meaſure, they are -prime the one Nw 

© to the other, by Th. 7. and fo the leaſt 

he- 1] in their Proportion by 23. 9 : But that D, E, F,. are 

ne |} Proportional is manifeſt from the Corall. to Prop. 18. 

es 1 7; and that they are the leaſt I rhus ſhew; If ir be 

1- poſſible ler others P, Q, R, be the leaſt in the ſame 

Proportion with A, B, C, given, therefore P, Q, R, ibs 

meaſure (b) A, B, C by the ſame Number, as by X, (b)21: car. 
ThereforeP x X = (c) A,andalfloD x O = (4a) A, 9- 
wherefore (e) P..D:: O.. X; bur you would haye P (c) Ax. 8. 

Ne to be leſs than D, therefore alſo O is leſs then X, (4d) Conftr. 
now becauſe P, Q, R meaſure A, B, C by X, it is ma- & Ax. 8. 

IC nifeſt that P,Q,R multiplyed by X (f Yproduces A,B, (e) 19. 7. 

it | ©C; and conſequently thar X meaſures (g) A,B, C by (f )A4x. 8. 

a P, Q,R; Therefore O is nat the greateſt common (g) Az. 7. 

Il meaſure . of che faid A, B, C given, which 1s againſt 

. the Hypotheſis. | 

J 

= | Corollarys, 


T HE greateſt common Meaſure of Numbers how 

many ſoever, meaſureth them by the leaſt of all 

. the numbers, which are in the fame proportion with 
| chem. IT, gt 


PROP. 


Fd 
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PROP. XXXVTI. 


'W.0 Numbers ("A,B,,) being given to find the legſt 
| .number that they do meaſure. 

A. © \B, -If:the givennumbers A,B are prime to 

AB one.another, the.number AB produced of 

O - them, 15 that oughe;-,for becauſe. A x B 

a ax 79, N: P. =AB, Athall meaſure a AB, and be- 
b 16. 7. cauſe Bx A=bAB, Eſhall,meaſure AB, 
'thereforeboth:A.and;B.meaſure:AB,; but that:A Bis 
theleaſt number that A and B.meaſure,-I'chus ſhew; 
It it be poſliblelet O be leſs, and;ler A. and B meaſure 
c £07.19.7- the -ſaid'O-by:N-and'P, wherefore CA + B:5jPÞP ».N, 
4 Bhs. * bur becauſe-A;B,.are d prime: numbers, they are the 6 
e 23. = leaſt i " their proportion, and:con{equently.A meaſures 
F 27. 9. -P,-an df B meaſures; N ; +Now becauſe AxB—AB 

A and: AXN =O as is ſhewn- above, it will.be.g B. + 
6: *7*(7* N;: AB... O,-but E have already ſhewn rhar.B mea- 
ſures N, therefore aIoi&B will mealure O, lefler than 
1ts'felf- which 45-2bſurd. 
A 8 [Tf the-giver:\Numbers A,B are nor 
yours ro.ane another, find. C. D-the 
| -A* D a 'B C -h leaſt in che;;fame proportion with 
h prec. 'Q them, the A*D — AD, or. BxC 
| FE: me TO = B'C Liſay chat A D pr;BC-( for 
they are.7equal) is the leaſt which 
A, B meaſure; for if you would have AandB to mea» 
ſure O, ſome other leſs than AD. I will ſhew by the 
like reaſoning as aboye thar A D will then meaſure O, 
leſs than its ſelf. 


119. 7. 


PROP, /XXXYIL 


F two Numbers (A and B) meaſure any «ther Number ; 
(C O)alſo (F) the =» 4 the ſaid(A, B,Ymeaſure, | 
ſhall meaſure the ſame(C ©. ; 


Far | 


Ll. | :. of Arithmetick, 27 
; For if F doth not meaſure ©, O, it A. B. 

being taken from C O,-ſo. often as it C—— D——Q 

can, leaves D, Q,. lefs then its ſelf, F 

bur 4;becauſe both-A and Bmeaſure _ a Hp. 
F,- and:thatF meaſures C D,:alſo b-A and-Bhall mea-Þ 4X. II. 
ſure the ſaid CD; but A, B doalſo cmeaſure-the © #Þ- 
whole G O,- therefore alſo! they ſhall meaſure-the re- 

mainer 4 D Oleſs,then F, which 1s againſt; the Hypo d ax. 12. 
cheſs. | ets 


PROP, XXXVIIL 


T* HREE:; Nambers (A,B,C, ). being given to find 
the l-aſt number which they meaſure. | 

Find the aleaſt P-which A and B, * 
meaſure, if the third C, doth alſo mea. A, B, C, 
ſure P. then P, will be thc leaſt, that P, R, 
A, B.C, meaſure; for if it be-poſhble Kot If 
let there. be another R, leſs 3 that A,B, | 
C, meafures ; therefore P,. is-npt the. leaſt that Az B, 
meaſure, which 15 againſt rhe Hypotheſis. 

| Bur if C :does nat meaſyre P,' find, b R the leaſt þ, þ, rhe 
that P and C, meaſure, and R ſhall. be rhe, leaſt, that (ze, 
A, B, C meaſure, for becauſe, :A, B meaſure P, and P. 
meaſures R, alſo A and B,ſhall meaſure c R. but. C c py the 
al'o meaſures the ſaid R, therefore the three Num- py gc, 
bers AB C meaſure R. 

And that R. is alſo the leaft is thus ſhewn, if it be- 

pollible. ler X, be lefs.chan R,  whichA, 'B, C, mea- 
ſure, therefore Phe leaſt thar:A..B meaſure ſhall alſo 
meaſure 4X, therefore ſeeing C, P, meaſure X ( C. FTIR 
by the. Hyp. and P:.by:whar is already demonſtrated) © O! M 
2 number leſs.chan R;..R ſhall.ndc,be the leaſt which P!7**+ 
C,P. meaſure, .which is abſurd; and againſt the Con- 

{tiryQion. | ED | 


A 36. 7o 
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Corollary. | 
is Y the ſame arrifice, if Numbers how many ſo- 
ever are given, the leaſt which they all mea- 
ſure, may be found. 

2. If three Numbers A, B,C,( or more) meaſure 
any other number X, alſo R, cc  leailt winch A, B, C, 

meaſure, {hall mea zſure X. 
The Coaftruftion being mac as above. .ceing A, B, 
a Hyp. a mealureR; allo P bſhall meaſure X, and ſeciag £ iP, 


b 27.7% meatuie X. CC by Rs and © I, By what is already FI G. 
| monftrared ) allo & hallincafure X. W, W. demoa- foi 
ſtraced. | G 

th 

PROP. XXXIX., | Fa 

F 4 number A Yneaſwerh amther numb» ( 3.) by the E7 

quot. nt, \C,,jthe quottent ſhall be a part of t/. J: meaſured <8 


CB,) d-nominated from the meaſuring (4 2 
For ſceing A meaſur%:11- B 6 


{ 


{1 Nr r , ely-2- ve 
4 ax, 9. A. 3. ' B. v alſo C ſhall meaſu eaBby Char 55 


(Cc | 268 Cbeing fo often raken as Gere are 
"Untts1n A,) makec}: E,and (> C, 15a | 
pare of B. detiominated from A. ' | b- 
| 
PROP. XL. 


| [ a Number(A, bath any part whatſh>ver' B. )the Num- 
ber E Sdenominating the part, ſhall meaſure the ſame, 
Becauſe B. 1s aparrct rhe Number 

A24 . B. 6. A denqmijnated from E therefore B. 
« E. 4. meaſures A-bv E, and therefore again 


þ ax. 9. E, meaſurech b A by B. 


: PROP. 
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: TROP;XLL 


0 find the leaſt Number which hath or containeth the 
parts denominated from the Numbers A. B, C. 
given FA 


Fine 4G the leaſt which the. > a 38. 7- 
given denominators' A,B,C. of 'A.2. B. 3. C. 4 
the parts, meaiure, I ſay that G. 12, 


G is the num'ver ſought.” 

For A, K. C, mcaſure the ſaid 
G. bv tic Quocients P. Q.R. there- P.,6; Q. 4; Rig. 
fore P, ©, R. are b parts of the ſaid . - XN." b 35. 7. 
G. denonunared by A, B, C; bur 
thar G. 15 the leaſt 1s manifeſt ; for 1f X leſs then G, 
hach r-rrs derominared from rhe Numbers A, B, C; 
A,B, C, «< ſhall, meaſure the ſaid X, and therefore G c Þrec. 
wo! d gerberle kt wat oe, lrary 

> rhe Hypochch > Us | 

GW. VF \& % Sy 


Cullen? 


T! HE leaft rnmber which numbers A. B, C, how 
| wan) ſocver given mealure, 15 allo the leaſt of 
ali zhai have parts degoinjmred, from che:faid ge 
nutocrss bp #5 


$ -\ vx i» 
= oe "= 
, . 
"3 4 
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vie! \  Andther Eighth of 5: 


= | 
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PROP. I. 


-F-therg- be divers Numbers, how many Joever (a, B,C, 


* D) whoſe extreams A,D, are prime the one 16 the 0- 


ther, then thoſe Numbers A, B, C, D, are the leaſt of all 


in the ſame Proportion with them. 
For if ir be poſſible ler there be CAR GD. 


many others E, F, G, H. leſs and E, F, G, H- 
Proportional to the ſaid A, B, C, D. 


there- 


IT; 


BOOK. of :Avithmetich:- 3T 


therefore b ren 3p Reaſon(a)&.. D::E..H. 


And becauſe A atid D prime one'to; the other; they © 12+ 5+ 
afe the (b.) leaft inthe ſameProportioh with them; 523: 7- 
and conſequently; will meaſure the fardf o)E-tlefler © 21+ 7+ 
then themſelves, whach-1s' abſurd. 


Euclid makes the Numbers A, B, C, D, to be in con- 


tinual Propertion, which doks not appear by the Demon- 
fira ation to be requifit, 


\ÞROP. IT, 


I find out the leaſt Numbers continually Proportional, 
[1 os many as ſhall be 'requtred; inthe Preportzort given 


of 'A to'B. 

Let A; B, be the leaſt 
Terms of the given Ratio, Unity. 
now AX A—AA; AxB . | A2,:B 3 


— AB, B xB =D Bi. pts” 

then: AA. AB, BB, are the> ; 4 6 

three 1eaft Terms in the AAA, AAB;ABB, BBB, 

Proportion of A to B. 8 12 18. 27 
Thar' they' are» in: the / | 

ſaiie Propoſition! as/ A'to' B 13 manifeſt from Props, + 

7. 7; attd\its Scholium; And that thty are theleatt- 

E thus ſhewv!/;  becanfe A; B, are rhe 41eaſt in their 


Proportion, dhey' are b/prime'rhe 'one ©o'the other; 2 Hhp. 


wherefore alſo rheir Squares AA, and BB; are c prime b 24 5: 
to"orie atiother; rhefefore AA, AB, BB, are the three c 29, 5, 
d leaſt Terris in their Proportion: ; thar is inthe Ra- d prec, 
tio of A. to B. 2 

Then A multiplying the three Numbers already 
found makes AAA, AAB, ABB, and B multiplying the 
third BB, makes BBB, theſe four are the leaſt Pfro- 
portiorials in the Rario'of A to Bz Bur that they are 
Proporrionals in the Reaſon of A to B, appears from 
17 E, 7.and its Scholium; and. rhar rhey are the leaſt 
is manifeſt from 29 E. 7. and from what goes be- 


fors,. 
For 


s 
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For AAA,BBB,are {e) prime the one to the other, 

are conſequently. AAA, AAB, ABE, BBB, are the 

four (f ) leaſt in their Proportion,which 15 as A roB. 

In the ſame manner may be found four, frve fix, 

continual Proportionals, and ſo on jn infinicum, the 
their Proportion. 


Corrollarys. 


Fe Ence if three Numbers AA, AB, BB, being the 
. Þ leaft are continually Proportional, their ex- 
treams are Squares, if four, their extreams are Cubes 
and ſo on. l "> 
2. The. Extreams of Numbers found to be the 
leaſt, and in continual Proportion, are prime the 
one to the other ; rhis is manifeſt from their/Genefis 
and from 29. -and 7. | | 


3. Two Numbers. A B. being the leaſt of a given 


Ratio, meaſure all the other. Terms, aitho they.'are 
infinite, for ſeeing A, B gererare all the reſt ;: they 


will alſo meaſure them by Axiom 9. and Corral. Prop. - 


I6, E. To = 7 $LCF-ip! 

4- Unity, A, AA, AAA; #re-:continually: Propor- 
tional. or continual Proportionals;. likewiſe alſb,;L- 
nity B BB" BBB are, for ſeeing A'x \ — AA, ir-will 


be (g)t.A:;A.,. AAandiceing Ax AA = AAA, 
it will be(b)t.. A:: AA. AAA; therefore: & , «AA 


:!AA.. AAA, ' 


5. Berween the Extreams AAA and BBB, there 


fall as many_ means as herween chem and Uniry, which 
15 manifeſt from what is already Demonitrarede . 


"PR OP.,.JH;. 
many loever, being alſ the leaſt of all that have the 


| ſame Proportion with them, their Extreams A, D, are 
prime to one another. 


I there are continual Proportionals, A, BC, D; how- 


a Find 


n 
r 


PA, . won bee. 2. 4 a. fund an en at bw} BS 
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« Find two Numbers E F, which are NILS . 
the leaſt in the Ratio of A to B, thenby A, B, CD, ©.55+ 7+ 
the preceeding find ſo many, O P Q R, ,Þ, 
the leaſt in the Ratio of EtoF; there- O,P, Q,R. 
fore becauſe both O, P, Q, R. as well as 


!. A,B,C,D, are the leaſt in the Ratio of E to F, and 


as many as one another; rhey muſt of neceflity be 

one and the ſame Numbers. Bur the Extreams ©, R, 

are b prime to one another 3. therefore allo A,D are þ cp, 5; 

prime to one another, W. W. Demonſtrated. © 64g? 
Hence a Series of continual Proporttonals being 1n 

their leſtTearms,and whoſe extreamsare conſequently 

prime the one to the other, cannot be continued tur- 

ther, as ſhall be demonſtrated in Prop« 17. 9+ 


PROP, IV. 


Roportions or Ratios, how many ſoever being given in 
their leaſt Numbers, to continue them alſo 1n the leaſt 
Numbers. 
1. Lettherebe given two Ratio's, A to B, and'C 
to D, in their leaſt Terms; find c O c 35. 7, 
the leaſt Number which B and C A..B.C..Þ. s 
meaſure; then ſo ofcen as B mea- N, O. P. - 
ſures O, ſo often let A meaſure Q. Re. S. 
the Number N; and fo often as C | 
meafures O, ler D meaſure P; I ſay that N O,P, are 
rhe leaſt that continue the given Rario's, A ro B, 
and C to D; and thar they do continue the given 
Ratio's 15 manifeſt from their Genefis, by reaſon , 
whereof A..N::B,.O,and C.-O::D,.,Þ. where- 
fore by permutation A.,.B::N.,,O, andC..D:: 
O..P; and that they are the leaſt, I chus ſhew; 
For if it be poſlivle ler Q,R,S, leſſer than the former 
continue the given Ratto's 3 wherefore becauſe A . - 
V:;Q..R, and tharA B are the leaſt in their Rea- 
ion, It is manifeſt thar 4 A,B, meaſure rhe ſaid QR, 7 , 
for the ſame Reafon C,D will meaſure R,S 3 wheres © © 
fore becauſe both B and C meaſure Raf O, the leatt 
SH which 


e 37. 7o 


6 7p. 
f 21. 9s 


which B and C meaſure, e ſhall meaſure the ſaid R> 
the greater the leſſer, which is abſurd. 
- 2, Let there be given three Ratios in their leaſt 
Tearms, AtoB, CtoD, Eto 
A,B. C..D.E.,F F, find O the leaft, which B 
N, O,P.Q. and C meaſure; and lo often 
Kal F; as B, C meaſure O, fo often let 
A, D, meaſure the Numbers N 
P; ifthen alſo E meaſures P, as often as F meaſures 
Q, I fay, that N.O,P,Qare the leaſt that continue the 
etyen Ratios or Proportions, 
> Bur thatN,.O:3:A..B,and O ;;, P::C..,D, and 
ſeif; and rhat they are the leaſt I rhus ſhew; If ir 
be poſlible ler others leſſer R, S, T, V, continue the 


given Ratios. TI will ſhew as above that the greater 


O meaſures the leſſer S, which is abſurd. 
Burt if E does rot meaſure P, find the leaſt $, 
which P and E meaſure, and 
A..B.C..D,E..F ſooftenas P meaſures S, 6 
N; O, P. often let O, N, meaſure the 
Q, R. S. T. Numbers R, Q; alſo ſo often 
V—X—Y—Z ' as E meaſures S, fo often ler 
F meaſure T: I ſay, that Q, 
R.” S. T- are the leaſt which continue the given Ra- 

Tos. 

For by ConſtruQion ir 1s manifeſt that S..T::E j 
.F, alſo that Q, R, S are proportional to the ſaid N, 
©, Þ; bur N,0O, P, continue (as 1s ſhewn above) 
the Ratios A .. Band C..D; therefore alſo Q, R,S$ 
conrinue the ſame, and conſequently ſeeing that E. - 
F::S..T, it is manifeſt that Q, R, S, T. continue 
the three Reaſons A..B; C..D;E. . F 3 bur thar 


Q. R,S, T are the leaſt, T thus ſhew; if ic be poſlible . 


let others leſs, V, X, Y, Z continue the three Ratios 
given, Wherefore becauſe A..B:: V..X, aud thar 
A, B are the o leaſt in their Proportion, B f will mea- 
ſure X, aſter the ſame manner 1t may be ſhewn thar 


# 37. 79, C mcaſurcs X, therefore allo' x  O the leaſt which B 


and 
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:2 E..F, appears from rhe conſtru&ion its. 
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and C meaſure, will meaſure the ſaid X ; now be- 
cauſe X..Y::C.,D, that 5 O..P, alfo by Per- 
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muration X.. O::; Y..P, therefore becauſe O mea- 


ſures X, alſo P will meaſure Y ; bur ?lfo E will mea- 
ſure Y (ſeeing E, F are g the leaſt in their Propor- 
tion; and that E..F::Y..TZ) therefore alfo S, the 
leaſt which E and P meaſure, wili meaſure Y, the 
oreater the lefſer, which is abſurd. 

By the ſame Artifice four Ratios, or more, in in- 
fintum, may be continued 1n their lcaſt Terms; 


PROP. Y; 


He proportion, or ratio of plain num- AB. CD, 
bers (AB. CD) the one to the other BC. 
rs compIſed of the ratios of their ſides, that 
irefdA..C, and B..D; oof 4:-D, and B,.C- 


g Hp: 


For B x C=BC, the Rarig of AB to CD 1s compol- | 


ed of the Ratios AB. . AC and BC ©. CD, for aB. 
.AC::; BC.. CD; burthe Ratio AB.. BCis=ato 
the Ratio A... Cand the Ratio BC. +. CD = b Raczo 
B..D, therefore alſo the Ratio AB . . CD 1s compoi- 
ed of the Rarios of the f1desA., C, and B..D 
W. W. Demonlt. 


TaD?y:v 


F Numbers how many ſozver are in continual propro:ton 
A,;B,C, ÞD, E, and the firſt A, doth nit meaſure the 


ſecond B, neither ſhall any of the other meaſure «ny one of 


the reſt. 

That none meaſures the next following 15 manifeſt 
from the hyporhefis its {&1f, bur that any other Gori 
not meaſure any one of the reſt, 1 chus ſhew. 

Ler there be found a N, O, P, the 
leaſtin the ſameproportion with A,By A, B, C, D, E. 
C, rhefore N, P, are prime the one ro N, O; P. 
the other and by þ equality ir will be 
A. C::N.,V, burbecauſeA..B;;N..O, and thar 

| E. 2 A 


A FT". 7, 
b thi, 


a3 Jo 
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e 
A does not meaſure B, neither will N meaſure O, C 

and conſequently N is not a Unite, ® th 

A,B, C, D, E, Wherefore ſeeing N, P are prime | @Q 

N, O,. P the one to the other, N, will not 3 ar 

c defe 22. c meaſure P, but A..C::N..P. * be 
wherefore A doth neither meaſure C, after the ſame 7} Þb« 


manner I will ſhew that B doth neither meaſure D, 
the third number from its ſelf, nor C, the third E 
from 1ts ſelf 5 and if four A, B, C, D, continual pro- 
portionals the leaſt in their proportion be aſſumed, ir 
may be demonſtrated by the like way, that neither 


A doth meaſure the fourth D, nor B the fourth from 
it E, and ſoon. 


of 
PROP. VIL r, 

© 

F there are Numbers, how many ſoever A,B,C,D,E, ® A 

in continual proportion and if one of them meaſures | A 

any other 5, (not the ſecond B,) alſo the firft A, ſhall t 

meaſure the ſecond B. fe 

For if A does not meaſure B, neither ſhall any of F ti 

TEE the other 4 meaſure any of the reſt, contrary to the | E 
a prece Typethelis, þ 


PROP. VIN. 


6 

l 

F four Numbers. are in the ſame proportion (A ..B:: c 

| C..D) as many mean proportionals as falls between | ] 

the two firſt (A and BY ſo many ſhall alſo fall between 

the two laſt (C and D)) 1 

Berween A, B, ler the means P.Q, A, P, Q, B, | 

4 $4 7+ fall,andfindthe 4lcaft proportionals N, O, R, S, ] 

N, O, R,'S. to the numbers A,P,Q,B, C, V, X, D, 

b 22,48. therefore by b Equality it will beN.. | 

c 3,8. S:: A..B thatisC..D; butN, S, are c prime | 

3 Prout 

d 22, 9, the onero the other, and conſequently the d leaſtin } 

their proportion, therefore N, S, equally meaſure 

£ 21-7, £@C, D proportional to them, as ofren as O and R, | 
meaſure others V, X, whercfore becauſe N, O, R, S, 

equally ? 


LG 315 a. 4G HL LOSRET 
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equally meaſure the ſaid C, V, X, D. ir is manifeſt that 
C, V, X,D, are proportional to the ſaid N, O, R, S, 
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f Hyp. 


cthatis ro f A, P, Q,B given, wherefore ſeeing A, P, þ /;p. 


Q, B are-continual proportionals, alſo C, V, X, D 
are ſo many continual proportionals and conſequently 
between A, and B, and C and D, there fall equal Num- 
ber of mean proportionals, W. W. Demonſtrated. 


PROP. IX. $ 


F two Numbers C and D, are prime to one another, as 
many mean proportionals as fall between them, ſo ma- 
ny means fall between each of them and a Unite. 
Berween C and Dler there be the mean proportio= 
nals O, P. find a A, B, the | 


rxvo leaſt in the Ratio of C GG, OO F, BD 
toD, then rhe three AA, 1, 
AB, BB, laſtly the four Unity 


AAA,AAB,ABB,BBB, ur- A 

till che multitude of thoſe AA, AS In 
found be equal tothe mul= AAA, AAB, ABB, BBB 
titude of the given C, O, 

P, D wherefore becauſe the extremes C, D, are 
b Prime one to the other, C, O, P, D are c the leaſt 
in their proportion, that is, the leaſt in the ratio d of 
A to B; wherefore ſeeing AAA, AAB, ABB, BBB are 
alſo e the leaſt inthe Ratio of A to B, theſe ſhall be 
equal to them, each to each ; laſtly from the 2 
Prop, of this Book, anddef. 14. ir is manifeſt that 
Unity and A, AA, AAA, alſo Unity and B, BB, BBB, 
are continually proportional, Wherefore ſeeing thar 
the number of terms AAA, AA, A, as well as BBB, 
BB, B, with Unity 1s equal to the number of terms 
AAA, AAB, ABB, BBB, thatis C, O, P, D, as ma- 
ny means as fall berween C and D, ſo maay fall be- 
tween a Unite and AAA or C; alio 2etween a Unice 
and BBB or D. which wis to-be demonſtrated. 


E 3 


a 2,8. 


b Hyp. 


C 23, Je 
d Hyp. 
E conſire 


PROP, 


A Teh, Pe 
h, 8. 
hb def. 12. 
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PROP. X, 


F between a Unite*and two Numbers (AAA and BBB) 


there fall an equal number of mean prop: tionals : there - 


alſo fall the ſame number of means between the numbers 
AAA, and BBB themſelves. 7 

Ler the whole conſtruction of Prop; 2. of this 
Book be confidered, and the Demonft. of this Prop. 
will de manifeſt from the 4 and 5 Corolliaries of the 
laid Prop. | 


Corollary. 
Unity 1. {F there are two ranks 
I. of continual proportis 
A B onals, from Unity 1, A, AA, 


AA, AB, BB AAA, (Fc. 1. B, BB, BBB, 
AAA, AAB,ABEB BBB. QGoc. Ihe Ratio of AA to BB, 
will be duplicate to that of 
AtoÞ, and the Ratio of AAA to BBB will be tripli- 
cate of thatof Ato Band fo on | 
For feerng that AA, AB, BB, are continual a pro- 
portionais in the reaſon of A to B, therefore the Rz- 
tioAA..BB1s dublicate of rhe b Rarto AA .. AB, 
tharis of A.. B; Itkewiſe ſeeing AAA, AAB, ABB, 
BBB are continvally proportional in the Ratio of A 
to B, the Ra"io AAA. . . BBB ſhall be triplicate of the 
200 d AAA... AAS. that 15of A..B, and ſoon 
W. W.D. 
2. The firſt Corollary will hold crue, let the ranks 
or ieries dcegin trom any-common number C, 
__ _. For ſeeing that A,B;C and A, E,F 
A are jn continual proportion, therefore 
B.' E. CA=—4 BB, and FA = EE, bur the Ra- 
C.O.F. rioof BB.. EE 1s duplicate of the Ratio 
Þ. P. Q.G. B.. Eby the 11 which does not de- 
pend on this, therefore aiſo rhe Ratio 


$$). 17>CA.. FA (tac is the ratio bCtoF_) 1s duplicate cf 


rhe 
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the Ratio B,. E, which was the firſt, in like manner | 


I will ſhew, that the ratio DB. . GE is dupricate of the 
ratio C « » F, and conſequently quadruplicate of the 


BY ratio B.. E; burthe ratio DB . , GE, is compoſed 

ere - of theratios D..GandB.,E, therefore the ratio 

ers EK D., G withtheratio B.. E1s quadruplicate of rhe 
 ratioB.. E. therefore the ſole ratio D .. G istripli- 

his | cate of the ratio B .., E. whichis the other. 

Pp. | 3. If between the number A, and the two num» 

he 3 bers D.G there fall equal number of mean proporti- 


ovals B, C, E, F. alſo between the ſ:id D, G(al- 
though ecirher of them be a Unite_) there will fall rhe 


ſame number of means. 

This is manifeſt from Corol. 2. for ſeeing the ratjs' 
ks | D..G1is triplicate of the ratio B.. E, between D and G 
Us _ there falls two c mean proportionals in the ratio c Jef, 12, 
A, B @ © Es X : 
B, | PROP. XI. 
of | } 
lis -þ Etween two ſquare numbers (AA, BB) there falls 

one mean proportional. (AB) and the proportion of 4 
he; 04 ſquare number to a ſquare number is duplicate of the pro- 
a 4 portion of the ſides (A, B) | . 
B, Part. 1, AA.; AB::4 A..Band AA, AB, BB a Sche.1t7. 
B, AB .. BB: : A, .BrhereforeAA.. A. 2. 
A -1 AB :: AB. . BB which was the firſt. O. Ie & 
he 4 Part. 2, From the firſt Part, it is manifeſt that rhe b def. 12, 
in | ratio AA ., BBis duplicate of the b ratio AA.. AB; c Sch. 19, 
| thar 1s of the ratioc A., B, 7 
cs 
SCHOLIUM, 

F 
— RY Rom this, and the 8 Prop. aforegoing may be Demon- 
he Þ ſtrated, that Celebrated Theor. which ts the laſt 
---Þ of the Tenth of Euclid 3 in a ſquare the diameter 1s It: 
-- 1 commenſurable to the ſide, 
e-:4 | 


>f | E 4 For 


4O 
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For if it be denied, the diameter is to the ſide, as a 
number is to a number, Suppeſe as a to b, as # manifeſt 
from the def. of commenſurable magnitudes, therefore alſo 
(as is manifeſt from 22 Eu. 6._) the ſquare of the Diame- 
rer is tothe ſquare of the ſide, as a ſquare number aa 12 
to a ſquare number bb, which canmt be, for (teing (as is 
manifeſt from 4.7. Eu. 1.) the ſquare of the Diameter ts to 
rhe ſquare of the ſide as 21s to1. If that wereto this as 
the Fare number aa 1s to a ſquare wumber bb, alſo it 
would be aa... bb:: 2.. 1 and conſequently ſeeing be- 
Tween aa and bb by this Prop, there falls on? mean, 4 
whole number, alſo between 2 and 1 there would 


fall one integral mean by the 8 Prop. of this Book which 
75 abſard. 


PROP, XII. 


Etween two Cube Numbers (AAA and BBB) there 


falls two mean Proportionals ( AAB, ABB)) and 
the proportion of a Cube to a Cube, us triplicate of the pre- 
portion of therr ſides A,B, 

- By the Scholium to Prop, 
AAA, AAB, ABB, BBB. 17.9. AAA, AAB, ABB, 
g a. ©, BBB are continual pro- 

'*_ Portionals in the reaſon 
of A to B, which was the firſt 3 from which and the 
12 Þek. the ſecond ts manifeſt. 


PROP. XIIL. 


F there be groen Numbers, how many ſaver, A, B, C, 

in continual proportion, which being mulniplyed in them- 

" © ſelves make AA, BB, CC, ard being again multiph- 

edin theſe make, 444, BBB, CCC and ſo on in Infi- 
nitum, 

I fay that AA, BB, CC, and alſo AAA, BBB, CCC, 
and fo en; are continually proportional, By Corol. 
+. Prop. 5, of this Book, three ranks here beginning 
from Unity are continual . proportionals, gy + 

rhe 


es 


7 
— 


wes 4 © A felt F414 $2 O 
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the ratio AA.» BB 4 is duplicate a Cor. pr. 
of the ratio A .. B, thats of the 23 £3 

b ratio B..C but alſo the ratio A B C 5AM. 
BB, . CCis duplicate c of the ratio AA BB CC Cc cor-ra 
B..C. Therefore dAA..BB:: AAA BBB CCC 10. 8. 
BB..CC; in like manner becauſe a 34+ 5- 
the ratio AAA . . BBB is triplicate e of the ratio A © c0Y-Pr« 
+. Brhatis of f B..C, whoſe triplicate is alſo g the 10. 7- 
ratio of BBB. . CCC, alſo it will be þ AAA..BEB: : f Þ- 


BBB, . CCC, which was tobe demonſtrated. g cor. pre 
| IO. 7» 
PROP. XIV. h 34+ 5+ 


[| F a Square Number (AA) meaſure a ſquare Number 
(BB, alſo the fide (4) of .one, fhall meaſure the 
fide (B_) of the other. 
And if the ſide A, meaſure the ſide B, alſo the ſquare 
ſhall meaſure the ſquare. 
Part,1- Ax B=AB, by Schol. AA. AB. BB. 
Prop. 17, Eu.7.AA. AB. BB. are A, B. « Hy. 
proportionals in the Ratio of A . b.7.8. 
r0B; wherefore, ſeeing 4 AA meaſures BB, alſo b A © Sch. p. 
ſhall meaſure AB3z Bur AA.. AB::c A..B, there- 17- 7+ 
fore alſo A meaſures B, which was the firſt. d ax. II, 
Part 2. A..B:: e AA.. AB, but A isalready put to © Sch. þ. 
meaſure B. therefore alſo AA. meaſures AB, again, be- ?7- 7+ 
cauſe A.. B::f AB. .BB, and thatAg meaſure the f 7614. 
ſaid B, alſo AP. ſhall meaſure h BB. . therefore alſo £ #9PÞ- 
AA ſhall meaſure BB, which was the other. Þ ax. IT, 


| CROP, XV. 
F a Cube number 44A, meaſures a Cube number BBB. 


alfa the ſide A ſhall meaſure the ſide B, and the con- 
Irary. 


Parr 


4a a oct A 
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Part 1. Berween both the Cubes, ſet the numbers 
AAB, ABB, whoſe Geneſis 
. AAA, AAB, ABB, BBB, the Letters ſufficiently de- 
a Sch. A. B. clare; all four are jn a con» 
I7. 7 tinual proportion, 1n the 
_ - reaſon of AtoB, wherefore ſeeing AAA meaſures B, 
b Hyp, BS» balfo AAA ſhall meaſure c AAB, but AMA..A. 
. AB:: 4 A..B, therefore alſo A. meaſures B, which 

d Schol. - Was the firſt, 
17. 7. | Parr 2. Becauſe AA\,. AAB::e A..B, and that 
e ibis, A 1s putto meaſure B, alſo AAA, ſhall meaſure AAB; 
f ibid, , IN like manner, becauſe AAB. ABB. BBB. f are one 
unto another, as A 1s to B. alſo AAB ſhall meaſure A 


BB, and ABB, the ſaid BBB, therefore alſo g AAA 
& ©. IT» meaſures BBB, which was the other. | 


PROP. XVI. 


| F the ſquare AA) doth not meaſure the ſquare (BB) 
neither fhall the ſide ( A_) meaſure the ſide (B,) and 
the contrary, | 

Part 1. For if the fide A, doth 


AA, BB. then meaſure the fide B; allo AA, 
z A, B, a would meaſure, BB. contrary to 
#2 Þ0v the Hypotheſis. 
Pr 0. 13. 3, 


Part 2, If the fide A not meaſuring B, AA mea» 
b 1 part of ſures rhe ſaid BB, it would alſo follow chat b A would 
the ſame, meaſure B, contrary to the Hypotheſis. 


PROP. XVIL 


F the Cube AAA, des not meaſure the Cube DDD 3 
neither ſhall the fide 4 meaſure the ſide D, and the 
contrary. 
The is demonſtrated from the abſurdity of irs con» 
tracy by Prop. I5. 


rw 


PROP, 


. of Arithinetick; - 


PROF.-AVEIL 


Etween two libe plain Numbers (AB, CD thereis 

one mean proportional Number, and the Ratio of a 

plain Number to a plain, is duplicate of the ratio of their 
Homnologus ſides (A, C.) 

Part 1. Becauſe AB, CD are like a Def. 
Plaines, it will bea A..B::C..D AB, BC, CD, , al 
and by permutation A..C:: B..D; A. B. C. D. , Schot 
ſceing therefore that AB..BC:: c ; : 
A..C; that is ( as I have already ſhewn)B,.D; FRY 
that 1s d BC ..CD, BC ſhall be a mean Propor- tefin 
rional betwen AB, & CD, which was the firſt. : v5 bot 

Part 2. By the firſt part,the Ratio of A Bro CD is f vs 
Duplicare of the e Ratio of AB ro BC; thar is of the "7 3* 
Ratio of A to C, which was the other. 


PROP. XIX. 


Etween two like Solids CABC,DEF) there 

falls two mean Proportionals (BCD, CDE) and the 
Ratio of a Solid to a Solid as Triplicate of the Ratio of 
their Homolagus ſiaes. 

Part 1- Becauſe rhe Solids ABC, and BEEF, are 

ſimular, or like the ſides; A | 
B, C of one arc Proporti- ABC. BCD. CDE. DEF. 
onal to the ſides D, E, F, A. B.C.  D.E.F. 
of rhe other, wherefore by | 
Permuration A.,.D:;B..Eand C..F. now by the 
Schol. to Prop. 17. Eu. 7. ABC.. BCD: :A..D; 
BCD ..CDE:: B..E; CDE.. DEF-::C.. F. bur 
T have already ſhewn that A..D::B..E::C..F. 
therefore alſo ABT. . BTD:: BD.. CDE ::CDE .. 
DEF, and conſequently BCD, CDE are two mean 
Proportionals, bErween ABC, and DEF, which was 
to be Demonſtrated. | 5 


Parr 


44 


# School. 
17 7 


The Eleinents BOOK I. 


Part 2. This is already manifeſt from the firſt 
part, and the 12 Def. viz. That the Reaſon of 
ABC to DEF is triplicate of the reaſon of ABC to 
BCD; thar is a of the Reaſon cf A to D, which was 


to. be demonſtrated. 


Scholium. 


His place requires that we demonſtrate, that when 

a Solid Number is produced of thre? Numbers, or of 

Numbers haw many ſoever, multiplied any how the one by 
the other, they do always produce the ſam! Number. 

This is an excellent Theorem, and of great uſe, 
which we will demonſtrate otherways, and far 
more expedite then has been done by others ; and be- 
cauſe it depends on the permurations which can be 


made of a given Number of things z we will premiſe 
this, 


Theorem I. 


ET there be given Things or Letters, A,B, C,D, E, 

as many as you pleaſe, and take ſo many Numbers 
from Unity 1, 2, 3, 4, $, 48 there are Letters, which 
multiply one into the other orderly, and the Produ# ſhall 
be the Number of Permutations, which can be made of the 
gruen things, A, B, C, D, E. 


| Two Letters ( which we afſume for things ) a, b, 
may be rwice changed, cach ftanding the firſt or laſt 


place oncez hence, 

Three Letters a, b, c, may have ſix permutations, 
for any one of the three occupying the third place, 
the other two may be changed twice, for when c 1s 
in the laſt place, the other two a b, may be change 
ed twice; and ſo there will be had the two divers 
orders, abc, bac. Again if b 1s 1n the laſt place, 
tlie others'a c, may be twice changed, and fo there 
will ariſe the two new Orders, acb, cab : laſtly, if a 
be 1n the laſt place, the remaining b c, have two 


pcr- 


[2m | 
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permutations , whence again ariſe two other ' orders, 
bca, cba : ſee them together. 


abc ach bca 
bac cab cba 


Four Letters, a, b, c, d, have 24 permutations, for 
any of the four Letters may once be in the laſt place, 
and then the other three may be permuted 6 t1mes, 
whence there will ariſe 24 ſeveral Orders of the four 
Letters, 

Five Letters, a, b, c, d, e, may have x20 permu- 
rations for any of the five being inche laſt place, the 
other four may be permuted 24 rmes, whence there 
ariſe 5s times 24 ſeveral orders of the 5 Letters giv* 
en,which is 120, and fo in infinirum. This being pre- 
miſed, we proceed to 


Theorem 2, 


Part, 1. FJ \Hree Numbers A, B, C, being in any 0r- 
der, multiplied the one by the other, al- 


ways produce equal Numbers. - 
The Table here ſet ſhews ſix 
ſeveral Orders of Multiplications. aBc 
That the Produts are equal bac 
when the fame Letter is 1n the 2C b 
leaſt place, as in aBc and bac, cab 
&c; 15 manifeſt from 16 E. 9. FC 
Therefore ir remains to . ſhew * S 
that aBc, aCb, b Ca, are e- ES 


qual. 


Let us compare the firſt a Bc and 
a Ch; aB.. a aC::B..Cbut Band aBc 
C are the ſame numbers as b and c, rhere- 
fore aB..aC::b..c; therefore b a B Re 
xc-(=aBc)=aCxb(=aCbz;) bCA 
Now let us compare a Bc and bC a, a B 
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.;bC::a..C; that is A..C; therefore the Pro- 
dut aB c = bC a, therefore it 15 manifeſt that all 
the ſix Products are equal to one another. 

Part 2; Likewiſe 4 Numbers, a, b, c, d, being mul- 
tiplied in any order, the one into the other, produce equal 
Numbers. | | 

By Theor. I. Tr is manifeſt that a, b, c, d, hath 4, 

Senaries of difterent Orders, that is 24 dif- 
abed ferent Orders 3 the firſt Senary is exhibired 
bacd inthe appoſed Table; becauſe a, b, c, mul- 
achd tiplied the one into che other any way, a'- 
cabd ways produce rhe ſame Number by the firſt 
bead part hereof; and the laſt in the whole See 
chad nary 1s the ſame; it 15s manifeſt chat all the 

Produds of the firſt Senary are one and the 
fame, or equal: After the ſame manner may be 
ſhewn that the Products of the ſecond Senary agree 3 
and the like may be demonſtrated of rhe third and 
fourth Senary, Now this only remains, tiat the 
Produdt of one Senary agreeth with any other of the 
three remaining Senaries, which I thus ſhewz _ 

Ler us compare the firſt Senary in which d t in 
the firſt place, with the fourth Senary, in which a is 

in the laſt place; write a under d, chen 
bcAd before d pur A, and D before a, and ſer 
bcDa the other Letters bc, before both; ctherc- 

fore beA..bceD:;A..D; thatis a..d; 
therefore the Products bcAd, and bcDa of the firit 
and fourth Senary are equal. In like manner I will 
ſhew char the Products of the 4 Senarys agree,there- 
fore the propoſed is manifeſt, | 

Part 3. By the ſame Ratiscination by Part 2. may be 


fhewn, that the Produ&s. ariſing from the Multiplication 


of s Numbers, which are 120, are the ſame, ard ſo on 
In infinitum in 5, 7, 8 (oc, Numbers, 


PROP: 
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PROP. XX 


F between two plain Numbers ( A and B ) there falls 
one mean Proportions C, they are like plain Num- 

bers, 

Afume F,R a the leaft in the ratio of A..Cand C.. 
B; then F, K equally meaſure as well a JS 7 
the ſaid A, C, ſuppoſe by X ; as the A. C. B.# 21 7 
ſaid C, B, ſuppoſe by Z, therefore c K FK 
xX— CandcKxZ= B, and conſe R L 
quently X..Z::aC.,B: : F. .,K,and by 
permutation F..X::;K..7, wherefore ſeeing e F 
K$X— A, and KxZ= B, and that conſequently F, 
X, and K;, Z., are the fides ef the Planes A and B, 
therefore A, B are like f plain Numbers, which was 
to be Demonſtrated. 


Something otherways. 


F between two Numbers, ( A,B) there falls one 

mean Proportional C, they are like plain Nuns 
bers. | 

Take a D, E the leaſt in the ratio A..CandC.. 


B, therefore D, E equally mea- , 357 
ſure as well A, C, ſuppoſe-by M, A, C. B $ [ 7 
as C B ſuppoſe by N. wherefore D x -* bo 
xM—DM=cA, and EM d=—= £<M N 6 rw. 
C, ande EN=B; nowin DM DM EMs EN, ©* ” ſame 
and EM; D..E::f DM..EM: -  F Seo. 17 


+ in Hite +. B::EM ENt:-þ M.. N; F pu 
therefore D M, E N, thartis A, B, are 7 like plaine 5 FM ; 
Numbers which was to be Demonſtrated.  OCAR. 17 


J 
1 Def. 27 


PROP 
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PROP. XXL 


F between two Numbers (A, B) there fall two mean 
Proportionals (C, D) the Numbers ( A,B ) ate like 
ſolid Numbers. | 
4357 Let there betakenEP, X, OQ, the « three leaſt 
proportionals to A, C,D 


6 Cor. 21 which may alſo equally 6 A C D. B 
Y/ meaſure the faid A, C, D. EF a. 
ſuppoſe by M; and conſe» M N 


quently E PM(—EPx EPM, XM, XN OQN. 
c Ax.8 M)=cAand XM —=d 
& the ſame C. bur becauſe C, D, B, are in the ſame reaſon, as 
A, C,D; thence EP,X, OQ are the leaſt Proportt- 
onals to the faid C, D, B, and conſequently equally 
e Cor.21.7 £ meaſure them, ſuppoſe by N, wherefore XN ( — 
f Ar. 8 XxN) —=f D and OQN =— B. Seeing therefore, 
that EPM — A and OQN — B, it remaineth to 
ſhew, that the ſides E,P,Mare Proportional to the 
ſides O,Q,N. | 


g Conſtr; Becauſe berween EP and OQ there is a g mean 


h prec, Proportional X, the ſaid EP, OQ h are like Plains, 
x Conſty, therefore 7E.,.O::P..Q; then M..N:: þ XM.. 
& $c.17.9,XN; (thatis as I have already ſhewn above) C..D 
I Conſtr. that 1s /EP.,X, butEP.. X: po .» Q; becauſe both 
m Def. m EP.- X and n P--Q are in half the Ratio of 
2 18 8* EP.-OQ, therefore oP-- Q(tharis E--O): :M 
011 12 + -- N: And therefore the Solids EPM, OQN, that, 
Þ Def. 27.1s A, B are þ like Solid Numbers- W- W- to be 
demonſtrated- 


PROP. 


CE 


Us 


Ps 
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PROP. XXIL. 


F three Numbers ( A, B, C _) are Proportional, and 

the firſt (4) be a Square, the third alſo ſhail be - 4 
—. is ci. {tu 

Ler the root or ſide of the Square A be O; be- 
cauſe therefore, Ox O —=A, it will | <, 
follow, 1..O:: a O:: A; and con- A: B, C, a Def. 13 
fequently both berween A and 1, as Q:--P 
alſo berween A and C, there falls 1 
one mean Proportional; therefore _ b Cor. 3: 
alſo b_ between x and C falls a mean Proporti- xo, eg, 
onal P, which being multiplied into its ſelf c makes , Def, 13 
C, therefore alſo C 15 a d iquare Number. . W..W. & Def, 28 
Demonſtrated | 


Corollary? 


\ Square, the Roor, and Unity, ' are continual 
A Proportionals 3 which appears from the . Dee 


monſtrarion aforegoing. 
=. + ne 


F of four Numbers (A, B, C, D ) continually Proportt- 
onal, the firſt CA) be a Cube, alſo the fourth(D) 

ſhall be a Cube. | x 

Ler the ſide of the Cube Az-be O, -—. A 
then OXO =P, andOxXxP=a A. A,B, GD Def. 29 
the Cube; now by Cor. foregoing | P KR 
I. O::0..P, and becauſe OxP OoQ | 
=& «twill bei*%0:: kP.A37- A b Def. 13 
therefore both between A and 71, 
and between A and D, there fall two mean Propor- . 2. = 
tional:z therefo:e alſo berween 1 and D, there c ons 7 ap . 5”, 
rwo means, Q, R; ſecing therefore 1.,,Q:: R7,D, 19-8 v? 

ig F. » - -CLNS F q Q & ic 4 Def. 13 


The Elements BOOK Il. 
- Df. 13 it is manifeſt thare Q x R= D. Therefore alſo f D 
f Def. 29 is a Cube Number, 


Corollary. 


[ Nity, the Root, the Square, and rhe Cabe, are” 
LA continual Proportiqnals, which is manifeſt fron 
what is Demonſtrated, 


PROP. XXIV. 


F two Numbers (A, B_) have the ſame Proportion 
one to the other, s a ſquare Number C,* batly 
"to. a Square D, ard if 'the firſt A be 4 
Jquare, the ſecond B, ſhall alſo be a ſquare Num- 
a. 


Becauſe-A ..B:: C: +D, and be- 

A. O. B tween C and D there falls one, mean 

as 13-8 CP. D a Proportional P, allo between 5 A 

| and B,- there falls one mean O, becauſe 

rherefore the firſt A is a Square, the ſecond alſo: c B 
ſhall be a Square, W. W. Demonſtrated. 


PROP. XXV- 


T* two Numbers ( A, B _) have the ſame reaſon the 

2b one to the arher, as a Cube C hath to'a Cube D; and 

\ . # the firſt A be a Cube, the ſecond B alſo ſhall be aCube 

Number. | | She Rid 

| \ Becauſe A..B::C..D, and that berween the 

| | Cubes a. C, D, there fall two. 
#12% x& O, P, B mean ProportionalsQ, R; allo 

C. Q KR D berween & B, b wi fall rwo 

| . meats; now becauſe A bs a 

a 


2 


ls 


9 
Y » 


0 + WK 


TY 
0, 


Wed = a5 


Ou 
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Cube, therefore alfo B will be c a Cube, W. W, c 23 2 
Demonſtrated. 


| 'C Or ollaries; 


x: s hy Ratio of a ſquare Number ro 4 Number 
chat 15 nor a-ſquare,cannot be expreſt intwo 


fquares 5 as is evident from Pr 


6 

1.2, The Ratio of a: Cube N ander © to 4-Number dats 
15'not a Cube, cannot be expreſt in ewo Cubesz as Is 
TIO 25s 


$; 
PROP. XXVL 


K E plain Numbers ( 4, B ) have the ſame Propor- 
| $4; one t«the. other, gs bf noloor hs 
ſquare Number, 

iy toe A and Brhere falls one a mean Proporti- , 1g g 
onal, which let beC,find the three leaſt 
Terms D,E;, F, in theRatio's of A..C A' ©. TT ES 
or C... B the Extreams D, F, are D. E, F- 2 8 
b Squares3 _— K+» 250 Dies "= - Conſt; 
tty'e A..B: 0 D..0 F. which was to be des. © COT 


monſtrared; E 22-7 
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PROP; XXVyIL. 


TK E Solid Numbers, C A, B_ have the ſam 
 Rezſon the one to the other, as a Cube to a Cube 
Number. 


'' Berween A and B there falls rwo 4 mean Propor- 

| tionals, which let be C, D3 
A. C. D. B find the fourleaſt Terms, E, G, 
Ee :- Bb L9 H, F, in:the Ratio of A. « C's 


| | the Extreams E and F are 5 
Cubes; and by equallity ir will be A',. B;: Cube E> 
» Cube F. W. W. Demonſtrated. 


3 Wwe wwe 
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PROP. IL 


T- Wo like Plains ( A, B, ? being multiplied the one 
mnto the other, produce a ſquare Number ( AB. ) 
A XA — AA, therefore it will be AA.; ABz: 
A +» B, bur between b AandB, there falls one mean 
F'3 Pros 


& Schel 7.9 
þ 13 8 
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Proportional, ſeeing A and B are 
A: O. B. like Plains; Therefore alſo between 
£88 , AA, P. AB c AA and AB willfall the meanP; 
= *- - -- wherefore ſeeing the firſt AA is a 
- Square by ConſtruQtion, alſo the third AB ſhall be 
2 Square z which was to be Demonſtrated, 


PROP. Iþ 


F two Numbers ( A, BY being multiplied together, 


like plain Numbers. 

A x A — AA, becauſe AA, and AB are both 
@ 11 8 h- . » Squares, there falleth a 4 mean Pro- 
| A. O. B. rtjon berween theth, but AA .. 
b Sch,17.7 AA. P. AB. BB:;::bÞ A..B; therefore alſo be- 
c8.8 '* tween AandR, there falls a c mean 


420, 8 Proportional. Therefore A, B, are d like plain Nums-. 


bers W, WD. 


Coroltar fee } 


Te T 'W O Squares produce-a Square, for they are 


like Plains, therefore by rhe firſt hereof. 
2. If rwqo Numbers A, B, produce a Square, and 
one of them ( ſuppoſe A) be a Square, the orher al- 
ſo Þ-ſhall be@ Square - - | 


'= For by the Second of this Book, A and, B are like 
a 18 3 Viains; therefore between 4 A, B there falls one 
hb 22 & Square, alſo rhe third B þ ſhall be a Square. | 


-.. 3. If rwa Numbers (A and B) produce a Number 


ſhall not be a Square; _ 


For if B were alſo a Square, then the two Aand 
B, would produce a Square Nujnberx by Corel, 1. cott- 

trary to the Hypotheſis. . | | | 
Eh 4+ The Square A, and B which 1s not a Square, 
; 1 « "gs Cir ene freneia que; caleranags By 
s 6» ' Fs mrs £0 OW Oe . Mea 5, or, 


that is not a Square, although A be a Square, yer B 


produce a Square( AB) thoſe two Numbers are 


OP | oF -$$3<4 IF 3G Fo, : bs 
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Cor.- 2+ .B would alſo be a Square, contrary to the 


Hypotheſis. ; 
PROP. IL 
A Cube Number -( CO) being multiplied into its 
ſelf, produces & Cube D. | 


Let the Root or Side of the Cube be C, then by 
Cor, to Prop, 23. Eu. 8-. 1,C, CC, CCC, are in 
continual Preportion 3 and therefore _ 
berweett x, and CCC; there falls two CCC 


mean Propornonals, bur becauſe CCC CC 
x CCC = D, it will follow 4 1 .. CCC C a Def. 13 
::CCC.- D; therefore alſo between D rx 


6 CCC and D there falls two means, - © ' b Prop. 88 
wherefore ſeeing the firſt CCC.is a Cube, alſo the 
| mr will be a c Cube, which was to be Demon- c 23 8 
ſtrated, | 


PROP. IV. 
| & a Cite A be miltiplied by a Cube B, the produ# 


AB, ſhall be a Cube, © + | 
AxA'= AA and. AA is a Cube; and becauſe , pyge, 


. A and B are Cubes, there falls ewo''b b 12 8 


mean .. Proportionals | between rhem'; A- B. 


but AA. AB:: c: A. + B, therefore AA AB oSth,17 7 


alſo berween AA and AB there & falls g 


IE Wl 
' two means3z Wherefore becauſe the firſt &is a-Cube, , 23 8 


the e fourth AB, alſo ſhall be a Cube, W. W. Dc 
monſtrated. - 


P R 0] P. Y, | | 
TF a Cube A, multiplung any other Namber B, -gene+ 
rates 4 Cube AB; alſo the Number B multiphed 


_ ©.” ſhall be a Cube. 


Cpbe A X A = AA, but AA a vwillbea Cube;za39 
F 4 now 


The Elements BOOK 111 


| '* 77? now becauſe AA and AB/ are both 
in © A. B --.»- Cubes,there will fall 'two b'mean Pro- 
| AA. BB portionals berween them, but AA. » 

AB ::c A... B; therefore alſo be- 
eween A dand B there falls two means; wherefore be- 
cauſe the firſt A e is a Cube, the fourth B ſhall alſo be 
a Cube, W. W. Demonſtrated. : 


Coding 


nO*s a Cube (A) multiplied by a Number X * 


that is not a Cube, is made a Number that 
15 not a Cube; for otherwiſe by Prop. 5. allo X 
would be a Cube, contrary to the Hypotheſis. 

. '2. If aCubeA multiphed by B maketh a Num» 
ber thar 1s not a Cube; neither ſhall B be a Cube 3 
otherwiſe by Prop. 4. alſo the Fat of AxB would 
be a Cube, contrary to the Hypotheſis, 


PROP.iYTI; 


| by a Number 4 multiplying ts ſelf, produces a Cube B, 
that Number A its ſelf is a Cube. 
| AxB=.E, becauſe A x. A.= B, and A x B— 
a Def. 29 E, it 1s- manifeſt thar E is 4 a Cube ; and 
EE avs As becauſe that AXB Cube, — E Cube, alſo 
6 ITo 7 B. E the Cube BXA =b. E Cube, therefore 
C5. 9 alſo c A isa Cube, which was to be De- 
| monſirgoy: 


P ROP. VII, 


[ a Compoſit Number A multiply any other Number 
B, the Number produced E ſhalt be a Solid Num- 


Some 


"ws © oo a+ MR A ra 
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Some arg INES Unit ) meaſure a Com- 
poſir Number (which ler be C) by ſome 
other Number,which ler be D; a there= A. B, "tu Def. 22 
ECRD=bdAbrAXB=cE: CD. +48 


aire TI 


therefore E is made from the Multiplica- c Hyp. 
tion of the three Numbers C. D. B. therefore FE 1s d Def. 26 


A : Solid Number, which was to be. Demonſtras» 
red, 


_ Lemma, 


T N a Series of Numbers, continually Proportional and 

beginning at Unity ( 1, A,B, C, D, E, fc.) The 
firſt Number A from Unity, multip!;mg any of the other 
D, produces the next following Number E. 


For it will be f 1.. A: : D .. Ez from whence f Def. 13 


this is manifeſt. 


PROP. VIIl 


IF from a Unite there be Numbers how many ſoever, 


continually Proportional, the ſecond Number B ( Unity 
not being reckoned ) ſhall be a $quare, and ſo all follows 
ing D, F, N, &c. leaving one between. 


Burt the third C is a Cube, and ſo alli the follow- 


ing F, RK, (5c. intermitting two. 
The fixth F, is both a Cube Number, and a 
gas and ſo all the following , incermitting 
ve 5 | 


382346 66 498-0 10 11-15 13 
T, A, B, C, D, E, F, G, H, KR, L, M, N, O, 
I, 2+ 4+. 3. 16+ 32+ 04. 128 


Part. IT. Becauſe 1.. A:: A..B it is manifeſt that 
AxA= 2 B, and conſequently o B is a Square. 
Alſo becauſe B, C, D are continual Proportionals ; 
and that B is a Square, alſo b D ſhall be a Square, 
and ſo on intermitting one— | : 
EF - Part 2, 


a Def. 13 
o Def. 28 


b 22 8 
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c Lem. Wart, 2. Becauſe A x A = B,and againc AxB—= 

Def. 29 C, 'cherefore 4 C ſhall be a Cube : Laſtly becauſe C, _ 
D,E, F, are four continual Proportionals, and that © * 

e238 is a Cube, alſo F ſhall be a e Cube; and fo on, ins 
termitting always two. | 

| Part. 3+. This 15 manifeſt from Part 1 and 2. 


SCHOLIUM, 


Ecauſe the firſt Number in a Series of continual Pro« 

> porttonals, multiplying any other 1n the ſaid Series, 
produces the next following, it is manifeſt that. a Series 

of continual Proportionals, may excellently be expreſt, on- 

ly by the continual ſetting together. of. the. Letter A, 

j- repreſenting or deſigning any Number, after this manner, 


© T1 2 3 4 WE; 6 
1. A. AA, AAA. AAAA, AAAAA, AAAAAA, 
'A."7+ A. 8. As 9s A. IO, A IO. 


' That 6A x A —=AA. a Square ;A Xx AA= 
AAA a Cube; and ſoon, whence the whole De- 
monſtration of the Propofitions is. ſeen by once 
looking on-3 for becauſe the Produ& of Multi» 
plication is ſhewn by the putting rogether- of 
Letters, it is manifeſt that the Predu& will be a 
Square, when the number of Letters is eyen, which 
conſequently a Binary will meaſure, as is done in- the 
ſecond, third, and fourth place, and in all the follow- 
ing, intermitring one... PE a, 

Again it is manifeſt that the Produ& is a Gube, 
when Three or a Ternary meaſures the Nymber of 
Letters, and ſo may be Triſe&ed, which happens in 
the third and fixth place, and in all the following, 
Intermitting always two: Laſtly it 1s manifeſt, rhar 

when the multitude of Letters 1s a prime Number, 
as 5,7, It, 13, Oc. that it hath neither a Cube nor 

a Squarez for ſeeing no Number meaſures prime 
Numbers, the Number of Letters cannot be > 
cd, 


LED Yo eRe ole Sa GR as h__ 


hy 
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ed, as js required to a Quadratick, nor Triſe&edas to. 


a Cubical multiplication : Theſe Numbers are uſu- 
ally by Arichmeticians called Syrdeſolids or Super- 
folids, bur all the other rerms of the Progreſſion are 
Squares. or Cubes, or both; becauſe thar ſeeing the 
Numbers of Letters or Dimenſions, whereof they 


Ternary, or both together, meaſure them, and con« 
moon wy they may be eicher Bjſe&ed or TrifeQed, 
or both. 


Laſtly, . The Number of Letters in the Terms 
of the Progreſſion already ſpoken of are called 
Poreſtates, and are wrote over them in a Na- 
tural order, which ſhew the place or Dimenſions of 
each, and are allo called Exponentsz fo inthe fore- 
going Serjes, which we uſed before rhe Scholium : 
'A is the firſt Term, and is called the Roor; B 1s the 

ond or of two Dimenfions,and 1s called a Square, C 
the third or ef three Dimenſions,is called a Cube, gc. 
In the other Series the Number of Letters, expreſs 
the Place, the Sides, and Dimenfiohs of each power. 

From what is above ſaid it is manifeſt, 2. That 
3n every Serics of continual Proportionals, che Term 
whoſe exponent is 6, is a Square and a Cube toge- 
ther,for the Number of irs Sides,ſeeing itcan be mea- 


conſiſt, are compoſit Numbers, either a Binary or | 


ſured by 2 and 3, may be Biſcted and Triſe&ed. 


-2+ Thar intermitting always s, all the reſt are toe 


-gether Cubes and Squares, ro wit the 12, 18, 24, 
Term, and the reſt whoſe Exponent's a Senary 
meaſures 3 for ſeeing both 2 and 3 meaſures 6, and 
char 6 meaſures 12, 18, '24, (9c. alſo as well 2as 3 
ſhall meaſure the ſame, which conſequently may be 
Biſc&cd and TriſeRed ; therefore, (9c. 4 


PROP, IX. 


F in a Series of Numbers continually Proportional from 
K. 4 Unite, the firſt Number A be a Square, all the reft 
ſhell be alſo Squares, 


I 


If 
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If the firſt is a Cube, all the reſt ſhall alſo be Cubes, 
Part 1. Becauſe A by Hypotheſis, and B by the 


preceeding are Squares, and that A x B=C allo a G wh 
4 Co. 152+ ſhall bea Square 3 again becauſe [DA x [IC=bD al- " 
7 ſo D ſhall be a Square, and fo on. | | 
D LEM. Part 2. Becauſe A by Hypothefis is a Cube, and D 
£5'9* thatA x A=zB; alſoB ſhall be ac Cube,*and becauſe re 
d Lemt» the Cube Ax Cube B=d C, alſo C ſhall be ac | 
F'+9-- Cube; Ws | | be 
PRODP. RX, | pr 
| | it 
FF of Numbers continually Proportional from & Unite, 
the firſt 4 be not a Square; neither ſhall any other Ol 
" be a Square, but the ſecond B, and the reſt following | ſt 
'D,F. intermitting always one Term. | 4d 


And if the fir(t is not a Cube; neither ſhall any other 
be a Cube, but the third, and the reſt following K Cc. 
zntermitting two always, | 


I. A,B. C, D.E, F. G. bea SquareNumber;theres 

fore becauſe E ..D<:B.. 

a Hip. A, and that aE6DbB are Squares, alſo A ſhall 
þ 18. 9. bea c Square, contrary to the Hyporhefis. 

c 24. 8 Part 2. If ir be poſſible ler D. be a Cube, ſeeing 

d8.g. therefore dFandC are alſo Cubes, and that by 

Hyporhefis and equallity of Reaſonitis F.,:C::D. 

£25. 8% «A, alſo 2 A ſhall be a Cube, contrary to the Hy« 


porhelſ1s, ac oþÞ 


' Part r. If it can be, let E 
j 


PROP. XI, 


N a Series of Numbers continually Proportional from 
_ Unity, any of the leſſer Terms C. meaſureth the great- 
er G. by ſome Numbers which is in the Seites, | 
I. A. B; C. D. E, F.G. for by equality of Reaſon, 
2 Df. 19, C++ Gi: Tr De therefore C mealures a & by D. 


Coro 
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Corollaries. 


i. OW far the greater Number G is diſtant front 
; the. Number C which meaſures it, fo far is 
D the Number by which the leffer Meaſures the grea- 
rer diſtant from Uniry. | 

2, The firſt Number A meaſures any other Num- 


ber D. by that which goes before it C, 


. 3+ Any NumberC in a Series, multiplying its ſelf, 
produces a Number F fo far diſtant from its ſelf, as 
irs (elf 1s diftant from Unity. 

4. Tfany Number B.- in a Series multiplyeth any 
other Number D'in that Series, as far as Unity is di- 
ſtant from the lefſer B, ſo far the greater D ſhall be 
diſtant from the Produ& F. 


"PROP, XII: 


FF from a Unite Numbers how many. Vp 
foever are continually Proportional, 1. A. B. C. D: 
- the prime Number (E) that mea FE.H. G. Fs 
fures, the laſt D, ſhall alſo meaſure 4 
that is next tothe Unite. | 
' For, if it be poſlible, let the prime E, nor meaſure Ro 
A, therefore a Eand A are Primes, the one to the 4 31. 5- 
other, but becauſe E meaſures D, let it be by F, and 6 Cor. 2. 
A meaſures the ſame b D by C, thereforeE.. At: c Preced, | 
C... F; but becauſe E and A are Prime the one to © Cv. 19. 
the other, they are d the leaſt in their Proportion 3 7+ 
therefore E. meaſures C, e ſuppoſe by G. @ 23, 7. 
"Wherefore ſeeing f A meaſureth the ſame C by B, © 21+7. 
It will again beE..A::gB.: G,therefore becauſe f Cor. 2. 
E, A, are theleaſt in their Proporrion + E again mea- Prec. = 
ſures h B ſuppoſe by H; bur alſo A meaſures B by 8 Co7- 19« 
A (for AXA=D, as1s manifeſt from the 8_) there» 7- 
fore againiE..A :: As. H; wherefote ſeeing E, A. Þ 21: 7. 
are the leaſt in their ProportionE þ meaſureth A, 7 C97 19. 
which was ro be Demonſtrated, Yo 
| = PROP-k2L 7: 


63 


. 


a Preced. 
b 24 7. 


c Ax. 113 
d Preced, 


TT? 
5: ns 


e Preced. 


h Ax. 9. 


PROP. XIIL 


L 


and the next to the Unite A be a Prime Number, - 


then no other Wumber fhall meaſure the. great eft D,-but 
thoſe which are among the Proportianal Numbers. 

- 1; For, if it be poſſible, ler another | 

E different from the ſaid A, B, © 1A. B. C. D, 
meaſure the greater D.but E muſt not -E. F. G. H, 
be a. Prime 3 otherways E would.al= Oz 

ſo meafure a A, and conſequently _ 

A would not be a Prime contrary to the Hypotheſis 3 

CO E 1s compoſit, and ſo þ ſome. Number meas 
ures It. 

. 2- Which I fay js A,forif any other Prime O, mea- 
ſure E, then becauſe E meaſures D; alſo O would 
c meaſure D, therefore alſo the 4 faid A, which-is 
afurd, ſeeing A 15a, Prime: Now let E meaſure Þ 
** 3. H, ſhall be different from A,B, C, for if it be 
poſlible let H'be the ſame withany. of the. ſaid. A, B, 
C; ſuppoſe C, rherefore E meaſures Þ by G, and 
conſequently C alſo e meaſureth Þ by E, therefore 
E is one f of the Rank A, B, C, which is ablurd 5 


- ſeeing you would have E nortto be one of the Rank 


A,B, G, therefore H is. different. from, the faid A, 


4. AWo'H will not be a Prime Number; other- 


ways ſeeing H-meaſureth D, ir would alſog meaſure 
' A. whichis Prime by rhe Hypotheſis, | which is.ab- 
ſurd 3 Therefore His a compobt Number. 
" 5, But becauſe H is a compoſir Number,” ſome 
Prune Number will meaſure it, which T fay is A, for 
if any other. Prime O ſhould, meaſure H, ſeeing H 
mealureth D ( for becauſe E meaſures Dby H, allo H 


FT. 
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ſhall þ meaſure D by .E) alſo i O ſhall meaſure the 


ea 
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% 


faid D, and conſequently alſo the ſaid 2 Aa Prime 2 Pac. 
which 1s Sfurg;””” © > VE 


. 6., Now becauſe A meafureth. /D by.C, and -thar "ow; % 
alſo E meaſurech D by.H, ir willbe A..E::mH..C, o7 
| wherefore ſeeing (as I ſhewin Namber 1) A meaſures , * * Nye 
1, E,alſoH ſhall meafare C, ſuppoſe by G ; becauſe theres Te 
r, | fore, asE, being divers from A, B, C, did meaſure 
ut the laſt D by Hz ſo. now H. which T have already 
ſhewn in Numb. 3:7to be diverſe from A, B, C, mea- 
ſures the laſt C ofthe faid A, B, C by G ; after the 
D, ſame manner I will fhew that G is diſtin from A, B, 
FT, and that ir is not a Prime; and that it may be meaſure. 
ed by A; whichthree 1 have ſhewn of the Numb. Ho _ 
Therefore becauſe A meaſureth C n by B, and H aa _ 
$3 meaſureth C by G, it willbe oA ..H.::G..B.but1, >a 
go have ſhewn Numbers. that A meaſures H, therefore Re 
alſo'G meaſures B; ſuppoſe by F. I may again ſhew. - 
a- thar F-4s different from A, as T have plainly fhewn in 
l Numb, 3. that H is different from A, B, C, and G: | 
bg from A, B, Wherefore becauſe A meaſures B by A, þ Cor. 195 
D and G-meaſures Bby F, it will be A..G::pF..A; 7. 
; buritis ſhewn Numb. 6. rhar A meaſures G ; there- 
NE fore alſo F meaſures A, which is abſurd, ſeeing A is a _ 
B, Prime Number; But this abſurdity is. deduced from. 
i this, that E is put difterent from A,B, C, and to mea- 
re ſure D-3 therefore it is manifeft chat-no, Number dis, 
Ti fiin& from A,'B,C meaſures D, which'was to be De . 
ik monftrared. Sa 
fy ts | 
jig | PROP. XIV. 
r ; 
be FR 
© E 5 HE leaft Number, A which certain Prime Nui 
NE bers given B,"C, D do meaſure, can be meaſur- 
% ed by no others han thoſe given, * 
H I 
id p 


AA. AB. BB inthe Rario given, that then AA, AB, 
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A. If it be poſlible let ſome other Prime 


B. C. D E meaſurethe leaſt A by F therefore E_ 
-E,F xF=a A and confequently E, F. are 


| the Sides of the ſaid A, becauſe there- 


' fore B, C, D meaſure A;,'they ſhall alſo þ meaſure 
* one of the ſaid E, F, nor E, the Prime ; therefore F : 
bur F 1s leſs then A;for Fx E= A; therefore A 1s 
not the leaſt which B, C, D meaſure, which is againſt 


the Hypotheſis, 
PROP. XY. 


T F thre: Numbers 4A, AB; BB, continually Propor- 


tional . 5c the leaſt in their Proportien, any two added 
together (hall be Prime to that which 1s left. 

From Prop. 2, 8. itis manifeft thar, 
A. B if A,B are ſuppoſed to be the leaſt 


BB ſhall be the three leaſt in the ſame 
Proportion : Now. becauſe A and B are-a Prime the 


one to the other ; balſo A f Bis Prime to B, bur 
' alſo A is Prime to B, therefore alſo c AFBXA(= 


AA +AB)is Prime to B ; wherefore AA F AB ſhall 
be alſo d Prime to. BB ;} after the ſame manner 


' may be ſhewn that BBT AB is Prime to AA, 


"It remaineth ro ſhew that AAT BB is Prime ro 


AB, becauſe A, B are Prime the one to the other ;' 


ard ſoalſo eas well Aaz B isPrime to AF B: alfo 
AB = A xB ſhall be f Prime to AFB; therefore 
AB is £ Prime to the Square of the ſaid AFB that is 
to h AAF BB Þ AB, therefore. by dividing, AB is 
Prime to? AA | BBF AB; and by & dividing again, 
AB is Prime to AA Þ BB. W. W. Demonſtrated. 


_ PROP. XVL 


O tw) Numbers A and B that are Prime the one 


_ to the other, there cannit be given a third Nums 


ber im continual Proportion with theme 


Fn 
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Wo 
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For if it be poſſible, lerirbe A. - | 

B: :b.. GC becauſe A and Bare A. B. b. C. 

Prime the one to the other, they 5 7 7 

are the @ leaſt in rheic Proportion 3 ; 4 $3- 7. 

therefore A b meaſures b 3 but aiſo A meaſures 1ts þ 21, 9, 

ſelf; rherefore A and b are c compoſed the one to c Def. 24. 

the other, contrary to the Hypotheſis. 


PROP. XVII 


F mm a Series of Numbers continually Proportional, the 

Extremes A,D are Prime the one to the other; the ſaid 
Sertes cannot be continued further. . 

For if it bepoſlible letitbe A... B 
: B..C, &&c.loD toſome otherE; A,B.C.D.E 
therefore by Permutation. A..D::3 
.. E, but A and D are a Prime one tothe other, and 4 4p; 
conſequenely the 6 leaft in rheir Proportion; theres b 23. 7+ 
fore c A meaſures B, but B meaſures d4 C, andC c 21«-7» 
meaſures D 3 therefore A e meaſures D, but A alſb d 1. 9. 
meaſures it ſelf ; therefore f A and D are compoſed 7 Ax. 11. 
CO ro che other, which is againſt the Hypo-. f Def: 24; 
cheſis, * 


PROP. XVIII, 


Wo Nuinbers A. B. being given to conſider, whe- 
ther there can be found a third Proportional to 
them. 
If A, B, are Prime. the one to the A. B, X; 
other, there cannot be found a third BB. 
which is manifeſt from the 16. Prop. | 
If A, B, are not Prime the one to the other 3B x B 
—BB, if A meaſures BB, ſuppoſe by X,chen X ſhall 
B a third Proportional, for X x A =aBB; and alſo , 4, g 
bex B — BB; therefore b A,B ;:B..X, 'þ 20. 9 


G SY If 


CAO IE owed ein omgnngy Anger after = - Bs m__ 
wm _ 
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c.the ſame 


a AX. 7. 


a Ax. 8. 
b 19. 7* 


C 19s T» 
a Ax. 7 
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If A doth not meaftire BB. a third 
Proporrional cannot be had. | 
If it poflible, ler T be ir ; theres 
fore AxXT—<BB=—.c B x B therefore becauſe 
AXZ=BB, A ſhall meature @ BB by 7Z, contrary 
to:the Hypotheſis. 


PROP. XIX, 


T HREE Numbers being given A, B, C, to conſider 
whether there can be jound a fourth Proportidnal t6 
theme OE 
The ſecond B x third C—BC, if 
A, B. C. X the firſt A meaſures BC, ſuppoſe by 
BC. X; then X will be a fourth Propor- 
tional, for then A x «X=BC as well 
25 BxCx=BC; therefore bA..B::Ceo,X. 
If A does not meaſure BC, a fourtly 
A, B. C, Z Proportional cannot be gotten; if ir 
EC. can ler Z be the Number, then &xZ 
| | _ =cBC=B xC ; therefore Ad meas. 
ſures BC þy Z. contrary to the Hyporhefis. 


SCHOLTUM. 


But this is worthy Obſervation, which we will De- 


. monſtrate in the 95 Chap. Book 5. of Pra&ical Arichme- 


rick; that although to any two athird Proportional, and 
' to'three a from nay be found,at Faſt in a Fra#ion, yet be- 
tween thoſe that an Integral mean cannat be found, nei- 
ther can a Frattional mean be found, = | 
| Tree Rumbers A, B, C, b-ing grven a 
H. B. C. Z fourth Proportional is alſo found i this 
D. mAHner. 


The 


«$71 741 , # 2014302 wt »3'"\A . *$5 
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. The fuſt A drviding the ſecond B _ the-: Quotient 

D, the third C multiplying D generates Z, which is that 
ought, | 
For ſeeing A divides B by, D,, alſo a A x D=Bz buta Ax. 8 
alſh Cx D=b Z, therefore A..B::cC..zZz, _ b17. 9 
=t.. will be zmpoſſible ta find a © fourth, Proportional C 7. 7 
which is an Integer (nat if A does not | meaſure, B_but/) 
if the fa of C and  D.be aot an Integer, or reducible to an 
Jateger, | ? 
iQ, PROP. XX, 
Rime Numbers que anfimtes or there are infinite Nurr 3 
ber of Prime Numbers a, des 
Let there be given” three Prime Num= 
bers A. B. C. find the leaſt X, which A. B. C 
A; B, C,. meaſure 3. 10, which add one,  3NFL 
if then. XÞF 1 makes a Prime Naidber, +. Z 7 
you will haye a fourth Prime: If X F 1 
does not make a Prime, fome;,b Prume Namber will 3497 | 
meaſure it, ſuÞpoſe;Z;; rhis will be a Prime » difte» 4 4G 
rent from the given. A, BC, for if; it be pottible let 21h 
it.be the ſame withone qf rhe given Primes C ;-rhere« 
fore becauſe C meaſures X, alio Z;-wilk.; meaſure X, 
bur alſo Z meaſures X+ 1. Theretfore,Z- will: mea. 
fiire-c 1, alſo which is abſurd 3 therefore Z;1s/4 mew 


dtd 


__-Prime 3 afcer che ſame manner may be found mote, © £8.17 


infinicely. 
PROP. XXL. 


Ven Numbers how many ſoeu'y A, B, C, | b:ing added 
together, mabe an even Number, © 
Becauſe A,B. T are even Numbers, | 
ler rheir @ halves be N, O, P. Theres A. B. C# Def. 15 
fares becauſe A9.Nr:By. O :::CG: Ne. O. P 
-aR.. will alſo be A Ne: bA.4B LE 5. biz. $ 
+FC..NFOFP, but Ais the double of N; there- 
force A®#B FC is alfo the double of NF O ÞF P. and 
(2 CONe 


68 The Clements, BOOK 


_ conſequenily NF O + P js half of AFB + C 3 there- 


c Def. 16 fore AFBF Cis an ceven Number, which was'to 
. | OR 


PROP. XXII. 


dd Numbers 4, B, C,D, even in Kimber," athpeſ 
an even Number, 
' Take alnire from each, then what 
a Def. 17 A,B, C, D remains ſhall be a even Numbers, and 
the LUnires taken away will compole or 
b Hp. _ an b even Number ; wherefore by the preced- 
the Numbers left and thoſe taken away together 
4 at iSA, B, C, D) cotnpoſe an even Number. | 


PROP. XXIN. 
&-D D Nambers'4; B,'C, add i in Number, compoſe 


an odd Number. 
'Becauſe an-odd: Number difters from 


"3 A&A. B.'C, an even Numberby a Unite, C=o1c 
c Def. M7. C.—1' ſhall be an even Number ; bur the-odd 
d Prac. - -Numbers -A,- B d compoſe an even 


- Number ; therefore A, By C--1. compoſe or make 
an even Number, but the fm of A, B,C —1. dit- 
fers from the Sum of A, B, C-by a Unite ; ; therefore 


the Sumof A,'B; C is an e odd Number which W. 
5 EF D <> "yy Demonſtrated: \ - 


. — E > — Mee i am. pRxIFSS PR SIN A EISSSS 
y_ i= © n J” > 4 ef” 


C orollary. 


I like manner an odd being added to an Even 
Number make an'odd Number. 


PROP. XXIV. 


7—V 


CV 
Mg 


JF from an even Number D be Sub traded an even Nuh | 


ber E, the remainer F, ſhatL alſo be an even her 


For 


ms BY © Ht 
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For if the remainer F were odd, | 
with the even Number E, it would 
compole an a odd Number; bur F 
and E compoſe D; therefore D would 
be odd, contrary co the Hyporheſis. 


a Cor, Pra 


"| wy 


F from an even Number A, be SubſtraFed an odd 
Number B, the remaziner C will be odd. 
For if the remainer C were even, that A 
with the odd Number B would make an-b- B &#Co7-2349 
odd Number; but C with B makes A ; there» — 
fore A would be odd, contrary to the Hy® C 
pothet1s. 


PROP. XXVL 1 


FF from an odd Number E, be SubſtraFed an 
ead Nimber F, the .remainer G w:ll be e- 
ven, 

For if G were. odd, that with F would 
make E an c even Number, comeſny ro the 
Hypotheſts. 


C 22. 9. © 


Q| m0 


PROP. XX VIL 


F from an odd Number A, be Subſtrafted an 
even Namber B, the remainer C will be 
odd, 
For if C were even, it with the even Num» 
ber B, would compoſe an even Number 4 A, 
contrary to the Hy porhalis. 


DO | wp 


4A2l 0 
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P R O P, XXVIIL 


9 (\.'1v" XN even and an odd Number A, B, being multiplied 
NN produce an even Number C 


þ Def. 13 For C'is' b' Compoſed of an even 
& 2 SD Number A, ſo often taken as there 
C 12. 9 C5 areUnites in B; therefore C is an c 
even Number. 
Corollaries. 
I N even | Number multiplying an even Num- 
ber, generates an even Number; this is ma* 
nifeſt from Prop, 21. | 


2.Eyery evenly odd Number 1s even ; this is mani- 
feſt from Def. 19 9, Ax; 7. and this Prop. 


PROP. RXIX. 


N odd Number Þ multiplying an odd. Number E, 

: Prodices an odd Number F. 
wDef. 13 For Fig compoſed of D, | fo often taken as 
** *-= there are Unites in the odd Number E, therefore F 
bi2 g 35 50dd. | | 


Corollaries. 


t JF an odd: Number A, meaſures an even Number 
B, "it" theaſures the ſame by an even Number 


For if C were odd, becauſe A x C 
? ©'a | =© B, B would be @ odd (being 
2 \- produced of an odd A, and anodd 
C which is againſt the Hypotheſis. 
2, 4An odd Number D meaſuring an odd Number E, 
mcajures it by an odd Number F, 


For 


| 


a BOOK II; of Irithmetickt. 7 


For if F were even, becauſe D odd 
and F eyen, being multuplied, pro- . 1g EQ ; 4dr. 8 


duce a E. F would be þ even, con- 3D; þ : 
trary to the Hypatheſis, : 28 9 
SCHOLIUM. 
' © JT 'Rom whats aljtady ſaid, it may. 'be demmiſtrates, 


J that no Number ( AB) can be ſo cut or divided, 
that the Produdt of the whole ( A BY milltiplied into one 
part (C B) is equal to the Square of the other part 4 C; 
and conſequently that the 11 Prop. 2 Book Eucl. can- - 
not b2 any ways applicable ro Numbers, although the 
10 Firſt Propoſitions of that Book are alſo t1ne-in - 
Mumbers, 

For if it be poſſible, Iet AB x CB | 
— DO AC. Now either AC 5s A—— C-—} 
even, and CB odd, or AC is odd, | » PORES, - SORE 
and CBeven, or bith AC and CB 
are 64d, or both are even. 

Fi:ſt, Let AC be even, and CB odd; therefore the a Cor.23 
whole AB is a odd; therefore ABv'CB 4s b odd, but the b 29 9 
Square of AC even, is c even, therefore the odd Number © Cor, 28 9 
produced of AB x CB, # equal to the even Number, to 
wit, the {7 of AC, which is abſurd. 

Secomdly, Let AC b» odd, and-CB even, therefer: the d Cor.23.9 
whale AB is d even; therefore ABX CB 75 e even, but e 28 9 | 
the Square of the odd AC 15 f odd, therefore again this f 2 9 56 
odd Number is equal to that even Number, which 5s 
abſurd, | 

Tordly, Let both AC and CB be odd, therefore the 
whole AB is g even, therefore the fad of &B even, in the ® 52 9 
ead CB is h even ; but the Square of the odd AC i is odd, ® 28 .5 
therefore gain this cad Number is.cqual to that cuznnum-* 59 9 
ber made of ABK CB, which is cbjurd, 

Lajtly, let both AC, CB, bz even. Tah? two nun. 

V pers, D, E, the leaſt in the reaſon of AC 'to CB. then ©, 

LE are k prime the one to the other, and conſequent! 
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cannot be even, otherways a Binary would meaſure them,but 

either both are bdd ; or D is even and Ecad ; or D is odd 
' and E even- | 

Now becauſe AB x CB = [JAC it will be AB. . AC 

:: AC.. CB, andbecauſeE.,D:: BC..CA i will 


be by C:mpoſition EF D..D:: BA..AC:: IAC... 
CB::mD..E, Nwwbecauſe DTE..D::D.+ E, 
therefore the fa of DF Ex E = DO D, which that it 
cannit be is Demonſtrated in the three firſt parts, 

But ſome perbaps will think that a Number may be 
cut or divided into two ſuch parts as have Fradions 
belonging to them ;, but if thoſe parts are reduced to two 
Fradtions of the ſame Denomination, as ſhall be taught 
7n Pra&. Arith. Book. 2 Ch. 2. Prob: 2. z will caf-. 
ly appear that that alſo s impoſſible. 


PROP, XXX 


F an od Number B meaſures an even Number A, it at- 

L ſomeaſures its half. | 
Let the odd B meaſure the even A 
12 A £ c by C, then C is 4 even, and C ſhall 
2BY ©.4* alſo meaſure A bby Bz therefore alſo 
the half of the ſaid C ſhall meaſure 
rhe half of Aby B(forC..A:;iC.. 34A) therefore 
[ſo B meaſures the chalfof A by che half of GC which 

was tobe Dcmonftrated, 


A. 2 B. 5.., one another, let ſome Number' D 
 Cro.D,E meaſure them, A by FE, rhen D will 
of neceſlity be odd,orherways D even 

multiplyed by E would produce A a eyen; where- 
fore becauſe D odd meaſures C even (for C 1s even, 
ſecing ir 15 double of BY alſo D ſhall! meaſure b B rhe 
half thereof ; bur you ſuppoſe D meatures A 3 therc« 
| fore 
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tore A; B,are not Prime to one'another, contrary to 
the Hypotheſis. 


Corollary. 


A? odd Number A, which is Prime ro any Num- 
ber B is alſo Prime ner only to the double of 
B, bur alſo to its Quadruple and Ofuple, (Fc. which 
16 manifeſt from this Prop. 


PROP. XXXIL 


'F adouble Propertion be continued from a Unite infi- 
mtely, it will only give all the evenly even Num- 
bers. 

Thar they are all evenly 


evenis manifeſt fromProp. 1. A, B, C, D, E, F 
t I» Book 9, For by that 2 1. 2. 4- 8. 16.32.64 
meaſures any in the Series, 1,R, P, O 


by one of the Series, that is, 
by an even number; therefore by Def. 18. 

That they are only evenly even is maniſeſt from 
Prop, 13. Book 9. for ſecing 2 is the next Prime to 
a Unite, no Number will meaſure any of them 2, 
4» 8, (fc. beſides them which are inthe Series, thar 
is, beſides the even Number; therefore by Def. 18. 

Tharno Number beſides rheſe are evenly even on- 
ly I chus ſhew; ler there be only any evenly even 
Number O, whoſe half is P, this will be even, other- 
waysif P were odd; a-Binary would meaſure O by 
rhe odd Number P, ſo O would be cvenly odd con- 
trary to the Hypotheſis; therefore let R be the half 
ofche ſaid P ; rhis again will be even, for if R were 
- odd, ſeeing it is the fourth part of the ſaid O, the 
Number 4 will meaſure O by the odd Number R 
contrary again to the Hyporhetis 3 and ſo always the 
half of the preceding will be even, untill we come 
ro Unity ; therefore let 1 be the haif5i R, then, R. 
P. O ſhall be doubled from Uniry, an Oey 


— - 
ah, — — <4 
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 Oſhallbeone of the Series, therefore the propoſed 
15 manifeſt, 


PROP, XXXIII. 


# all the odd Numbers h2 doubled, it will but produce 
| All. the evenly 044 Numbers. only ( 4. 6.10, Ofc. ) 
« Hp | They are all evenly odd, becauſe their half is 
odd, therefore a Binary ſhall 
Z- $- 7. 9. IT. meaſure every one by a half 


6. 10. 14. 18, 22. odd Number. 
A. B.- GD. E That they are only evenly 
| 7 N 2 odd, 1 thus ſhew ; Take any 


PQ of them, ſuppoſe D, whoſe 
half let be N, and ſet a Binary 
b Def. 13, under it. If therefore D 1s alſo evenly even, þ P 
| eyen 'meaſures it by Q even; therefore becauſe N 
c Cor.19. 7 alfo meaſures the ſame D by 2, iewill be c Q..N:: 
2. P, but 2 meaſures the even Number P. there- 
fore alſo Q even, meaſures N odd, which is abſurd, 

and contrary to Prop. 21. E. 9. | 
That none beſides theſe are creuly odd only, I thus 
2c:59,59, 0 fhew, if there are, they muſt be 4even ; buteven 
'25:) Numbers cicher have even halves, and f are doubled 
from Unity, and rherefore by che preceeding; they 
are only evenly even, or they have odd Halves, and 
io by the following they are evenly even, and evenly 

odd; therefore, (Fc. 


PROP. XXXIV, 


LNG Xumbers ( A,B, C, D, E) which are neither 
, doubled from two, nor have their half parts odd, 
are evenly even, and even!y odd, and beſides there are 
ns other, * +: 

They are all evenly even, becauſe that ſeeing rheir 
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Halves _ —_ a Bany meaſures 
them by. thoſe even Haiyes; rherc® 36, 40, 44, 48 
fore by Definition 18, 5c, And E Þ: 7< H. 
that they are allo evenly odd, I 12, 20, 24, 28 
thus ſhew: Take any ot-them as A. B. C. D. 
B, which if you divide into half, 
and the half again into half, and ſo on, at length you 
w1ll happen on ſome odd Number (if we ſhould al- 
ways happen on even Numbers, at length we ſhould 
come to 2, and fo B would be doubled from Unity, 
contrary to the Hypotheſis) which odd Numher will 
meaſure the eyen Number B, by an b even Number; þ Cor-1129 
therefore B 1s evenly odd. | 
Alſo from hence 1s manifeſt, the third part of the 
preceding Prop., And that beſides theſe, there are no 
other evenly even, and evenly odd Numbers, is ma- 
nifeſt from the two preceeding Propoſitions. 


PROP. XXXV. 


F there are Quantities, how many ſoever (EZ, CZ,BZ, 
AT) in continual Proportion, then as CE,, the exceſs 
of the ſecond (CZ) above the firſt, or Jeaft EZ 35 to the 
eaſt (EZ) ſo #s the exceſs ( AE ) of the greateſt ( AZ) 
above the leaſt (to all the reſt)BZ, CZ, EZ, taben to- 
gether ; that ir, CZ — EZ== CE, EZ;: AT — EZ 
* AE... BLFCZFEZ. - © 4s | 
Transfer BZ, CZ, ET, | 
into the greateſt AZ, be- F=—G—N E—Z 
cauſe AZ . .BZ:: BL.,CZ 1+, ConwnnT 
- « CZ. . EZ, rthere:are by 2 | B Za rms 
Divikgzon, ATL—BL * © BE: Amnm—__—_—-C-E-Z 
BZ— CT. .CZ:: CL—FEZ 
EZ, that 1s, AB .. BZ: : EC;. CZ::CE.. FE. " 
Wherefore as þ AB,. BZ, or CE.. EZ: :AB + BC+* 3 5 
CE . . BL+ CZ t EZ, which was to be Demopſtrated. 
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From this Propoſition, whoſe F ecundity former Arithme- Nut 
riczans ſeem mt to have obſerved, we have deduced the Sur 
following | the 

[> 

= 

Corollaries. CL 

| | Le 

1. FF there are Numbers how many ſoever, EZ,CZ, ore 

BZ, AZ, continually Proportional, then it will leſ 

| be, 'as the Denominaror of the Proportion, or Xe 
Ratio, leſs a Unir is to a Unit, ſo.is the difference 

AE of the leaſt and preateſt terms, to the ſum of all Ci 

che rerms leſs the greateſt AZ. * 


\-Ler FN, repreſent the Denominator, and GN the 
Unit; rherefore FN..GN :: CZ .. EZ, and by Di- 
viſion FN — GN..GN: : CZ — EZ. FL, that 15, 
FG ..GN:-:CE. .FZ; but by this Prop. CE..EZ:: 
AE..BZf CZFEZ ; therefore allo FG.. GN :: AE 
.. BZ+CT+ ET. 

2. The ſame being poſited,if the Denominator FN, 
and difference AE of the greateſt and leaſt Terms be 
given; the ſum_of all the Terms, excepr the great- 
eſt will be' had, jf the difference AE of the greateſt 
and leaſt be divided by FG, the Denominator lefs a 


Unit. Ws 
c Cor. 1 _ Far ſeeing c)FG ..GN a Unit: :AE , . BZ F CZ 
Proc t EZ = ſum of all the Terms — AT, it is exhibited 
4.19 9 If a fourth Proportional be found d and that 1s ob- 
© * ©» = tajnedif the ſecond Term,to wit, Unity be. drawn in- 
ro rhe third, and the ProduR, which is fill AE be 
divided by the firſt FG, — 
- 3-But ifrhe Proportional Terms are Magnitudes,the - 
-ſum of all leſs; the greateſt will be had, 1f as the differ- 
ence CE of two collateral Terms, 1s to the lefler EZ, 
ſo is AE the difference of the greateſt and leaſt Terms 
to another; this is manifeſt from rhe Prop. 


4. If 


—_ ' = wo 
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4. If the given Series of proporrionals whether 
Numbers or Magnitudes be in duple Proportion, the 
Summ of all che terms except the laſt will be had, if 
the leaſt be raken from the greateſt. - 

\ For by this 35 Prop. CE..EZ:: AE..BZf CL 
f EZ ; bur here CEx=EZ therefore alſo AE=BL T 
CZf EZ. = | 

5. The ſame being poſited, as the difference of the 
rwo greateſt cerms 15 tothe greateſt term, ſo 1s the 
greateſt leſs rhe leaſt ro the Sum of all. the terms, 
leſs the leaſt, that is, AB=AZ—BZ.. AT; : AE=AZ 

It is ſhewn in this Prop. AB .. BZ:: AE..BZT 
CZFEZ; therefore AB, . AZ :: AE... AEFBLT CZ 
T EZ, that is, all except the leaſt EZ. 


" SCHOLIUM 


"-T E that compares this Propoſition and its Corollaries, 
with what I have wrote in Prop. 11. Eucl. 6. 

vill eaſily underſtand that from hence is deduced all that 
contemplation ; whereby m a Series of Infinite Proportio- 
nal quantities one is exhnbited equal to all the Terms; for 
when the Number of Proporttonals is "finite, then f CE .. f Bj this 
EZ ; or AB ,. BZ :: AE(that is the greateſt leſs, the 3. Prop. 
leaſt or laft ).. .BZ FF CZFEZ; but when the Number 
of Proport nals 75 infinite, then AB. . BZ: : greateſt AZ 
whole . . BZÞ CZ þ+ EZ, &c. where there is only this 
difference, that in the third place all the greateſt Number 
AZ is taken, becauſe the leaſt which before was Subſtra#- 7. 
ed fromthe greateſt is now nothing, and fo cannot be Sub- a 
flraFed. | _ 

Again when the Number of Proportionals ts finite, nds 
AB ..g AZ::AE.. AEFBZ + CZ + EZ. But when 8 C0. 5g 
the Number of \Proportionals is infinite, then AB « « AZ 2: Frac 
AZ ., AZFBZF CZ + EZ; where again, this is only the 
difference, becauſe the leaſt d1es now vaniſh and is nothing, 
and ſo cannot be Subſtraed. 


PROP. 
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F a Serjzs of Nutnber: continual; Proportional from Unity 

zn 4 dupls Ratio CA, B, C, LU) be continued until their 
Sun ba Prime Number E, the Sun being Multipled into 
the greateſt Term D ſhall produce a perfef# MNymber, 

Let there be 'taken, ſo many. Numbers E, O, N, P 

4. +. - donblefrom E as arethe Numbers 

; © A, B, C,D. A, B, C, D. by 2 equality.3, there- 
E,O, N, P,F. foreA..D::E..P; whereforeA x 
b19. 7. M. Q. eo = x, E=f ;therefore P mea- 

44:4 ures byA aBinary,and conſequent- 

ly E, 0, N, Pp. ate continudlly Proportional, induple 

Ratio of the foregoing 3 therefore F=E=cE + O+N+ 

}Þ+ P; but E=#d 1+ A+, B4CÞ D; therefore F-E=1 + 
AXB+ Ci\DJOTNFE., rocich add E, then F= 

17. AtB+4CFiD+ETOtN+ DP, bur the faid Nuny- 

' bers are Aliquot, parts of the ſaid F,, for fecing E;O, 

f N, DP, F, are continually Proporriqnal, each meaſures 

e119. ef, and for rhe fame cauſe every one of 1. A,B,C, 

f Hp. meaſures -D, but ÞD. meaſures F, for D. x jE=F; 

£ Ax.1:, therefore allo every one of 1, A, B, C, D g mea» 
DIES Bt Ne 

_ It remainerh to ſhew.that there js no other ali» 

uot part of the number F, Let M be any aliquorparc 

of che ſaid F, 1, will ſhew chatir 15 the ſame with ſome , 

of the aforeſaid, A,B, C, D, E,'O, N, Þ; by the 

ſame reaſon it 15, denyed to be. for ſuppoſe M nor. ro 

be rhe ſame with any of rhe. ſaid A, B, dc. Then 

becauſe M meaſures F Jet it meaſure 1c by 

þ 4x.8 Q therefore Mx Q=þ & ;bur alfo Ex D==F; there- 
: fore E -» Qz: M..D, bur becauſe.B next to Unity 

þ Hip, is aPrieytg. Wit b 2; and M is ſuppoſedto be diyerle 
It3,9 fromall A,B,C\ I Mdoes nor meſure D, therefore 
m i1p. ncither ſhall E-mEaſurc Q wherctore ſecing m Els 2 
n3i.7, Princ, allo EQare n Prime oge to che orher,' and 

0:35, Eherefore theo lealiTath<!r Proportion, a” 
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_ E meaſures M, and Qp meaſures D ; therefore ſeeing p 21. 7. 
A isa Prime, Q 1s one q of the ſaid A, B, C; there- q 13. 9+ 


fore let Qbe the ſame with B, and as may as afe B, 
C, D, letſo many be taken E, O, N, doubled from 
E, therefore by equality B .. D:: E..N; there- 
fore Bx N=D x E=F, Bur becaufe M meaſures F 
by Q; alſo Q x M==F, wherefore ſeeing Qx M=F 
and B x N=F, it follows Q.. B::N .. M, but I 
have already fſhewn'that Qis rhe ſame with B;.there- 
fore N is the ſame withM, Therefore F hath no 0- 
ther Aliquor parts beſides 1. A,B, C, D, E, O, N, 
P.  toall which becauſe F 1s equal, it is a perfet 
Number, W. W. Demonftrated. 


SCH OLIUM. 


7 this Theorem may be foiind all the perſet Nuth- 
I bers harem the Sum of 1, and 2, is 3 4 Prime Nuh- 
er, 3K 2 makes 6 thefirft perfeff Number, whoſe Ali- 
quot parts are 1, 2, 3, and becauſe the Sum T1 I, 2, 4, # 
7.4 PrimeNumber, wultipli:d by the greateſt 4 makes 28 
the ſecond perfef# Number, -whoſe Aliquat parts afe 1, 2. 
4» 7, 145 again becauſe the Sy I, 2,4, 8, 16 7s 31 


a Prime, 31 X 16==49 6 the t ir4 perfe Number, 


whoſe Alrquat parts are, - I, 2, 4, &, 16, 31, 62, 124, 
248. The Sum will be eafily had, if the followitg Nun 
ber be leſſened a Unite, as is manifeſt from Corollary 4. 
preceding, and the Aliquot parts of any perfe# Number 
2nay be thus found 5 hyw many Numbers are taken doubled 
from Unity ſeclading Unity, take ſh many doubled from 
the Prime, or Sum numbering the Prime;theſe with thoſe 
double from Unity,and the Unite its ſelf are the Aliquot 
parts of the given perfeit Number. 
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Moreover, the manner of finding the perfe Numbers 
is briefly exhibited by this Propaſitioo, and the 4 Preceding” 
Corollary thus; let the Ratio of 1 to 2. be continued in- 
finitely from a Unit ; ſee what Numbers of the Progreſſion 
by taking away a Unit make or become prime Numbers 5, 
for theſe being drawn into the next preceding them, will - 
gtve the perfeth; Numbers. 7 7 

Of the multitude of perfeft Numbers already found, 
Mar. Mertennus in his Pref. Se. 9. writes thus, 
That there are but 11 yet found, to wit, 6,28, 496, 
8,128,550, 336, 8589, 869, 056, 137 435, 691,328, 
2 385, 843, 008, 139, 952, 128. and three other, the 
laſt whereof is made of the 255th. Term of a duple Pro- 
greſſion, offend by 4 Unit, and multiplied into the 285 
Term of thoſe 28, which Peter Bungus, in the 28 Chap. 
of his Book of the Myſteries of Numbers rehearſes ; only 
the 8 firſt are perfect, Numbers (to wit, thoſe delivered. 
above) the athers are unperfeet Numbers. Thus He.. |; 

But the Reaſon that more have not been yet found, ts 
becauſe that mn a_Series of a auple Progreſſion the Inter- 
vals of the Numbers, which by leſſening by a Unit become 
Primes, are ſo very great, for the 11th of the jaid Num- 
bers ts the 257th Term, from Unity exclaſive (as ts ſaid 
above). an.conſequently the Number 1s very great,” and 
the Labour tb ftnd_whether or no it be a Prime, extream 
tedious ; if the Number conſiſts of 20 Figures, a whole 
Ae is not ſufficient. to try it, let one uſe any way already - 


found. 
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Of whole Nutnbers. 


| by every Number cenſiſting of many Figures ;, that Fi 
gure which ftands furtheſt towards the Right Hand; 
is ſaid to be the Firſt, and that which ſtands furtheſt to- 


wards the Left Hand is the Laſt. 
CHAP. L 


Notation or the Inſtitution of Aritk metical 
figures. 


Here are 1o Nores, or CharaQers, (ſ.me 
| call ans. and (ome Figures) wheres 
by all Numbers are expreſt, to wit, 
©. 9. 8. 7. 6. 5e 4. 3+ 2s Is 
The firſt Figure (1) ſignifies a Unite, (2) ſign fies 
two Unites. (3)three Unires, and ſo on. The laſt 
0) (whichis called a Cypher) fignifics nothing, buc 
4 : 


being 


4. 


p 
| 
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being ſer before other Figures augments their value, 
as ſhall preſently be ſhewn. 

Beſides this fingle value ofa Note or Figure already 
ſpoken of, they havealſo another value, relating tothe 
place every Figures in,and the value of the places jn- 
creaſe ina tenfold Proportion continued infinitely. 

Therefore any Figure that ſtands in the firſt place 
ſignifies Unites, any Figure in rhe ſecond place; fo 
many Tens, as it hath Unirsz in the third place fo 
many Hundreds; mm the fourth ſo many Thouſands ; 
in the fifth (@ many Ten thouſands ; in the ſixth (o 
many Hundred thouſands; in the ſeventh ſo man 
(Thouſand thouſands, or_) Ten hundred thouſands, or 
Millions, as the ſingle Figure hath: Unites. After 
this manner, the value ofthe following places proceed 
in 4 decuple or tenfold Proportion. infinitely. \ 

As in the Number A, the firſt Figure (6) ſignifies 
ſix Units, the Second (9): is valuedatnine tens of 
Unirs,rhar is, ninety (90) the third (7) ſeven hundreds 
700, or ſeyen hundred ; the Fourth (5) five thou- 
fands ;000. The fifth (3) three tens of thouſands, or 
thrice ten thouſands, thatis, 30000. thirty thouſand 3. 
The Sixth (8) eighr hundreds of rhouſands, that is 
800000. exght hundred thouſand ; the Seventh (1) one 
million or one thouſand thouſands, or ten hundred 
chouſands ; rhe Eighths value (4) forty millions. 

A.41935 7 9 6. 


| 9 ©. Ninety 
7 © o. Seven hundred 
o © o. Five thouſand 


| 
| 
| 8 
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400000 0 o, Forty Million, 
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x Unity 
10 Ten 
Ioo a Hundred 
Io00 a Thouſand 
10000 Ten thouſand 
100000 A hundred thouſand 


1000000 a Million. 
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Places. VALUE. 
Is Units 
| 2, Tens 
3- | Hundreds 
BY Thouſands 
'- 5 | Tens of thouſands 
6. Hundreds of thouſands 
To Millions 
| $. Tens of millions 
Hundreds of nyillions 
10, Thouſands of millions _ | 
IIs Ten thouſands of millions ; 
I 2. Hundred thouſands of millions — |} 
\ 13. | Milhons of millions or bilions 
I4 | Tens ofbilions 
I; . | Hundreds of bilions - 
16. Thouſands of bilions | 
I7. Ten thouſands of bilions 
18. Hundred thouſands of bilions 
i 19. | Millions of biltons or Trilions 
| | 20. | Tens ofcrilions 
21, Hundreds of trilions | 
22. | Thouſands of trilions 
23+ | Ten thouſands of trilions | 
24+ | Hundred thouſands of trilions | 
(Tc Millions of trilions or 
| quarrilions. &c. \ 
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By this Table is ſhewn the value of all the places 3 
which I thought convenient to-part-thus 3 that eve 
fix places may as it were conſtitute ſeveral Members : 
Therefore.in the ſecond Senary are Millions, in the 
third Bilions, in the fourth Trilions, in the fifch Qua- 
arilionsz andſo on infinitely : For the value of every 
Senary or Member, is denominated from the num- 
ber of 


Senarys or Members going before ir; as if you 


deſire to know the value of the ſeventh Member, ir 
will be Sextilions, becauſe fix Senarys go before the 
ſcyenth. 

| If you kadrather expreſs the value of the Members 
by Nillions ys repex the word Million ſo often as 
there are Members preceeding ; as if ir were requir- 
ed to know the value of the fourth Senary, the word 
Million muſt be ſpoken thrice, becauſe three Senaries 
preceed the fourth; hence the value of the fourth 
Senary is Millions of Millions of Millions. 


— 


CHAP. II. 


Numerateon. 


”RI= to write and expreſs any Number given, 
both which he may eafrly perform, that rightly 
underſtands both the fimple and local values of 
Figures, explained'm the foregoing Chapter ; bur 
becauſe 1n great Numbers, many (as well the «killful 
as others)are ſubje& to ſtick 3 there have been ſeve- 
ral ways invented to facilitate this work 3 of which 


we will here deliver that which co us feems the moſt - 


expedir. | 

Firſt let the young Arithmetician endeavour readi- 
ly to write and expreſs the places of the firſt Senary 
or Member, that 15, ro write and .expreſs Numbers 
conſiſting of fix, five, four and three Figures, Cc. - 


In 
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In which he may be helpt by this 
PraXIs. 370, 517. A. 


Let the Numbers A, B, C, be giv- 49, 304. B. 


en to be expreſſed; after the firſt 7, O59, C. 
rhree Figures put a Comma, thar 
there may be as if it were two Members, whether the 
Second confifts of three Figures or fewer : Then ex- 
preſs the ſecond Member as if itwere alone,and to jr 
add the word, Thouſand, or Thouſands once; but ex- 
preſs the firſt Member as it lyes. Therefore you may 
expreſs the three =_ Numbers thus ; 

A, Three hundred ſeventy Thouſand, Five hun- 
dred and ſeventeen. 


R B. Forty Nine Thouſand, Three Hundred and 
ou 


Four. 

C. Seven Thouſand, Fifry Nine. | 
This being premiſed, ler any Number, ever ſo preat, 
be given to be numbred, as; 


D 96, 638 (508, 003 (0go, 460 (243, 709. 


Aﬀcer every fix Figures beginning from the right 
Hand, A ny lunula ES a daſh hy ro divide Se 
Number into ſeveralMembers,every one of which will 
conſiſt of fix Notes, except the Jaſt, which may have 
leſs than fix, even but ons: Then expreſs eycry 
Member, beginning at the I hand, as it they were 
alone, as has been already taught, bur adjoin to c- 
very Member the value belonging to it, which the 
Table underneath ſhews. 


Member. Value. Member, Value: 
Firſt. as it lyes, Fourth. Trilion. 
Second. Million. Fifth. Quatrilion. 
Third, Bilion. Cc. Cc 


Therefore the Numher D muſt be thus expreſſed. 
Memb, 4. Ninry Six-Thouſand, Six Hundred and 
Thirty Eight Trilions, 


B 3 Mcmbs 
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Memb. 3. Nine Hundred Eight Thouſand and 
Three Bilions. IF | 
Memb. 2. Thirty Thouſand Four Hundred and 
S1Xty Millions. | | 
Memb. 1, Two Hundred Forty Three Thouſand 
Seven Hundred and Nine. 


When a Number hath many Cyphers uninterrupted 
towards the right Hand, the exprefling thereof will 
be ſhorter; as if the Number E were given ( which 
15 greater than the Number of Sands contained in the 
Globe of the Earth.) 


E rt {000080 (000000 (000000 (oooooo(cooooa 
(coo000, 


Becauſe its laſt (that 1s the ſeventh) Member con- 
fiſting of a Unite 1s only Significant, you will expreſs 
the whole Number by ſaying One Sextilion. | 

Bur if omitting the} Words Bilion, Trilion, 


_ Quatrilion, Cc, you had rather expreſs the Number 


by Millions only, having made the fame Partitions as 
before, expreſs every Member as if it were alone, ad- 
ding the Word Million ſo often as there are other 
Members preceeding that which you are about to ex- 
preſs, ſo the Number grill be exprefled by Millions 
thus | ; 

Memb. 4. 96. 632 Millions of Millions of Mil- 
lions, : 
 Membh., 2. go8. coz Millions of Millions, 

Memb. 2. 030. 450 Millisns. 

Memb. 1, . 243» 709. 

And the Number E will be expreſſed thus ; One 
Million of Millions of Millions of Millions of Millions. 
The firſt way is ſhorter and moſt expedit, the other 
moit uſed. | : 

The cafieſt way cf all, but far longer than the 0- 
ther, js to expreſs Numbers by Thouſands only, thus; 
After every three Figures beginning at the right 

an 
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hand ſet a Comma; then expreſs every Member, be- 
ginning at the left hand, as if they were alone, and 
add the Word Thouſand or Thouſands, ſo' often as 
there are other Members praceeding_ that to be ex- 
preſſed, 1. Let the Number F be given to be ex- 
preſſed by Thouſands; the laſt Member 1s 96 Thou- 
ſand Thouſand Thound Thouſands, the laſt but one, 
638 Thouſand Thouſand Thouſands. 


F. 95, 638, 090, 000, 000. , 


The Reaſon of all which is manifeſt from the firft 
Chapter. TUB J 

The Writing of any Number 2s performed withour 
any trouble, by help of the Table in the foregoing 
Chapter; as if this Number were given to be wrote 
in Figures, Forty Five Millions Seven Thoufand, In 
the Table you will find Tens of Millions to be in the 
eighth place, Millions in the-Seventh, and Thouſands 
in the Fourth; therefore write 4.1n the eighth place, 
5 in the ſeventh, ,7 in the Fourth, and fill up the 
yacant Places with. Cyphers. 


CHAP. II. 


Poriſms, ow which the Reaſons of Arithmetical 
Operations depend. 


PORISM LI 


IF one Figure be placed before a number (A) conſiſting 
; of many Figures, its value 15 encreajd ten jo!d, if 


two, a hundred fold, if three a thouſand fold; and | 


continually ;n a tenfold Proportions 


BH 4 ] De- 
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Demonſtrat. For ſeeing that by 243 |0 
placing one Figure before the A243 243 | 00 
number A,cveryFigure thereof 1s 243 | 000 


advanced a place higher, fo that , : 
3 ſtandeth in the Second, 4 in the third, and 2 in 
the Fourth place ;. and thence the value of each Fi- 
gure increaſes Ten-fold, as is manifeſt from the firft 
Inſticucion of Arirhmerick, explained in the Furft 1 
Chapter ; Therefore the value of all the whole num- ! 
| 


ber A 1s increaſed Ten-fold : Likewiſe if Two F1- 
gures be ſer before the Number A, every Figure - 
thereof aſcends two places higher; therefore the 
value of each Figure, and thence the value of all rhe 
Number 15 increaſed a Hundred Fold, or a Hundred 
Times, gc. | 
Corollary. Hence irs manifeſt that a 32 3200 c 
i before Two Numbers a and b, are b 7#< yood 
ſer equal Numbers ofCyphers to make | 
them c and d; then c and d ſhall be Equi-mulrtiplices 
of a and b: For if before each be placed one Cypher, 
then c and d ſhall be Ten-fold of a and b, or contain 
a and b ten times; if Two Cyphers a Hundred 
times, Fc. | 


PORISM II. 


7 two Numbers, that is thd greateſt 

A 1000 ” which hath bm F 1zures in tt. 
B 999 Chis 1s manifeſt the firſt Inſti» 
rution of Figures z ſo A 19 greater rhan B. 


PORISM III. 


C 2000 F Numbers, containing equal Numbers 
D 1599 of Figures, that is the greateſt which 
hath the laſt Figure greateſt. 
C 34299 SoCis greater than D, asis manifeſt 
D 34392 fromphe firſt Inſtitucion of Figures. 
| P Q- 
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PORISM IV 


F two unequal Numbers A,B have equal Numbers of 
Figures, the greater does nat contain the leſſer Ten 
Times. 


Demonſtration. To the lefler Number 
B add a Cypher, and it makes the Num- A 2999 
ber E3by the 2 Poriſm FE is greater than B 2000 
A; bur E contains the lefler Number B E 2000| 0 
ten times, 'by Poriſm the Firſt; There- 
fore A does not contain the leſſer B ten Times,which 
was to be demonſtrated. 


PORISMY. 


Here are two Numbers given, whereof A the 
greater, and B the leſſer : The greater exceeds the 
leſſer by one Figure but the laſt Figure (3) of the leſſey 
Number B, is greater than the laſt Figure of the greater 
Number A: TI ſay the leſſer is not contained ten times in 
the greater. 


Demonſtration. To the leſſer Number 
B add a Cypher, and ir will beE ; by A 2999 
Poriſm 3, E 1s greater than A; butE B 300 
containerh the lefſer Number B preciſe- E 300|o 
ly ren times by Poriſm 1. Therefore 
Ss greater A does not contain the lefler B ten 
tunes, wW wW Do | 


P0- 
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an 

| _ 

p 7 Fo Numbers A and B are given; if the firſt Fi- - 
gure C of one of theſe Numbers multiplieth any Fi- il 

gure of a higher value, in the other Number as d, but = 
raben ſimply; and the Produf e be ſet in the place of the tc 
Figure d, and hath ſ6 many Figures placed before it as Fl 
are before d, ſo as to make f; I ſay that £ 4s the true { 
Produft, made by the Figure c, multiphing d according f 
to its local value. | I 

| | { 

.q Demonſtration. Let g be-put for the 
3,042 A Figure d, eftimated according to the | 


c yalue of its place; then g xc = 4 
$17 Y now it 15 required to ſhery that f— 
—— 7. bcuſecx4d-c ad 
e 21 Therefore by Euclid, 19. 7. d ..2e 
F 21, 000 5434-33 OE. #2 c-£f Clar 
3. ©0O. g ſeeing g and f afe the Numbers, 4 
T C zZ and e cqually advanced or increaſed - ; | -» 
in their value; thar , having equal }'- 
number of Figures placed before them 3 it is manifeſt 
from the Corollary to Poriſin 1.. that g and f are E- 
qui-mulriplices of the Figures d and ec) therefore e.. 
EYES FA whence by EuCc. 9. 5. 4 = f, which was 
_ to be Demonſtrated. _ 


© PORISM VIL 


x5 T there be two Numbers A and B given; if any two . 
Figures k and d of each Number, ſimply tahen, be 
enultiplied one into another, and the Product c be advan- 
ced to ſuch a place, as is compounded of the places of the 
multiplying Figures; that is, having ſo many Fizures 
placed before c, as are both before k and d : I ſay that 


f is the true Produtt made by k and d, eſtimated accord- 
zng to thetr local value, 4 


De- 
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Demonſtration. Let h. d 
and g. be pur for. the Fi- 


gures,. k and d eſtimated 


according to the value of $. 17. B 
their places, then hx g 
— 2; now it 15 required 
to ſhew chatf—=x; before |. 15. 000, 00 OP 
c. the Produ& of kx par: . —— —_— 
{0 many Figures asarebe-  &. 5s © $00. b 

fore the Figure d, ſoas ro © g. 3+ 000 

make m, by the precedent C Cc 

Poriſm 72 ſhall be the Pro» 1m. 15.000, 15.007, 00F 


du& of k multiplyed into J- 
the Figure 4 eltimared according to its places value, 


CIs. M.15.000 


| thatsm—kxg; Now becauſe by ConſtruRion m 


— ec with-ſo many Figures placed before it as are in 
the number A before d, and by Hyporhefis f is the 
fame with c, but with ſo many Figures placed before 
it, as in the numbers-4 and B are together before 4 
and þ it's manifeſt rhat the Figures which in fare pur 
before c, exceed thoſe which in m are pur before c, 
by ſo many Figures as are in B before k, that is, by ſa 
many Figures as are inh before k, ſecing h is the ſame 
with k eſt1mared according to irs local value ; There- 
fore by Corollary ro Poriſm x. h and f are equi-multi- 
plices of k and m, and rhence Þ..h::m--f; and be- 
cauſe as above kx g = 1, and by Hypotheſis h x g — 
73 therefore by Eycl, 18. 9. k.. h::m..z, wherefore 
m .. f:: m.+ z, therefore by Eucl. 9. s.f=x 3 which 
was to be demonſtrated. 


From this and the foregoing Poriſm, Multiplication 
is demonſtrated in Chap. 7. 
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PORISM, VIIL 


A B (SC TI Er there be two Numbers AB, 
350,5897 (6d and C. given ; if C diadeth 
6,6000f the Member A ſimply taken; and 


the quottent d be advanced to the 
Place of the Member A,that is, if before d there be placed 
ſo many Figures as ar? before the Member A, as f, I ſay 
that f is the true quotient ; which is bad by diutding the 
Member A, eftimated according to the value of its place, 
by the Druiſor C. 


Demonſtration : Let g, be put for 

A xg - the Member A eſtimated accord- 
360 360, 0000 ing to the value of its place 3 then 
'C Cdividing g. quotes 2. 1t 15 requir- 
60 6. eocof ed to ſhew thar f=z.. becauſe C 
$—— dividing A quores d& and C 
dividing g quotes x therefore by 

Ax. 8. Eucl. 7. A=C xd and g=C x 7 therefore by 
Eucl, 18.97. A--2£::d..%, allo A..&::4..f (for 
ſeeing g and fare the ſame with the Numbers A and 
d, encreaſed to equal nes, that is, having by Hy- 
potheſis an equal number of Figures placed before - 
them, it is manifeſt from Corrol. prin :. that g 
and f are equimultiplices of A and 4) hence d., 
f:: d.. x3 therefore by Eucl. 9. 5 f=xz W. W. 3 

D. 


From this Poriſm Divifion is Demonſtrated, Chap. 9 
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Pp ORISM. IX. 


i IG Artifice of Arithmetical operations, that is of Ad- 
dition, SubſtraQion, Multiplication and Diviſion, 


conſiſts herein ; that while we work , neglefing the va» 


lue of places 3 Figures are taken only according to their 
ſimple value. Nevertheleſs, ſo as the Sums in Additi« 
on, the remainders in SubftraRion, the produFs in Mul- 
tiplication, and the Quotients in Diviſion are ſet in their 
right places 3 whence it follows that every Figure hath 
1s due yalue according to its place. 


PORISM XR. 


O® fingle Figure multiphing or dividing any Number, 
> encreaſes or leſſens the ſame but by one Figure or 
place 


Let there be given any Num- A- 36s 

ber,as 4, this multiplyed by 10 10 

15 encreaſed but by ene Figure, —- 4 

Degree, or place higher than 3620 

It was at firſt, as is manifeſt from 

Poriſm x. Therefore a num- A af o 

ber multiplyed by a fingle Fi- 5 5 ( 7 pes 
10 


gure js nor encreaſed more than 

one place higher, and the lefler 

Mulriplyer is, the lefler is the ProduQt. 

pain, if 10 divides A, it ſhall nor lefſen it more 


hon e Degree or place, Therefore a ſingle Figure, 
- and the lefler the Divitor 1s, the greater the Quo- 
tienc ſhall be, | 
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_ CHAP. IV. 
Addition: 


' A Diaition is the Colle&ion of many Numbers into one 


[- Sum, 


OPERATION. 


. $7106 3.A Er the numbers A BC, begiven to 


800 2.B be added together, or Colle&ted 
504 1+-G into one Sum, 
an=——oorichc\umbersſunderonecan- 
x10106D other;thar the firſt Figure may be un- 
_ der the firſt(thac 15,Units underlinits 
the ſecond under the ſecond {that is, Tens underTens 
tke third under the third (that 1s, Hundreds under 
Hundreds) and ſo on. £5 
Thea having drawn a line under them, add the 
Figures of the firſt place together 3 and if the number 
eompoſedof theſe conſiſt bur of ene Figure, write it 
ander-the line.in the firſt place ; bur if ir conſiſt of 
ewo Figures, the firſt of them only muſt be wrote un- 
der the line, and the other muſt be reſerved to be 
placed under the next place 3 if of three which ſel- 
dora happens, the ſecond belongs to the ſecond place, 
and the third to the third, | 
- Next add together the Figures of the ſecond place 
with that which was reſerved, and write the num- 
ber compoſed of them under rhe line in the ſecond 
place, minding the caution already 'given : after the 
fame manner the Addition of the remaining places is 
xriormed. 
Theſe precepts will be made more plain by an Ex- 
ample. | 
Ex« 
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Example. 
The Figures of the firſt place, x, $9063 A 
2, 3, make 6. which I write under 8002 B 
the Line; the Figures of the Second gogr C 


lace,q, o, 6, make Io, which num — 
er becauſe it conſiſts of twoFigures, 110106 D 
1 write the firſt Figure o, under the 

Line; the ſecond 1 I reſerve to be placed under the. 
third place. In the third place I find nor any ſignift- 
cant Figure, wherefore I write the reſerved Figure x 


under the Line 1n the third place. In the fourth 


place I find 5, 8, 9, which together make 20, which 


Number confiſting of Two Figures, I write the firſt 


o under the Line in the fourth place; but reſerve 
the ſecond Figure 2, for the next place. Tn the fifth 
place I find 9, to which I add the reſeryed Figure 2, 
and they make, 11, which I write in the fifch and 
fixth place as they ly e; and thus the Operation be- 
ing ended, the Number D is got, which is the Sum 
of the given Number A, B, C. 


If there be many ranks of Numbers to be added to. 


gether, it will be beſt to divide them into three or 
four Claſſes, by putting lines between them, and to 
ger the Sums of every Claſs, which being afterwards 
brought to.one, will give the Sum of all the Sums, 


Demonſtration. 


The Demonſtratzon is gathered from Poriſm 9 
Chap. 3. for alchough in Arithmerical Operations, 
the local value of the Figures is negleted for 2 
time, yet it was reſtored, while the Sums of every 


place were ſet in their places, as is manifeſt from 
th e Operation it ſelf, 


Of 
> 
Ons 


| 
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Of divers Spectes. 


F divers Species or Numbers of ſeveral Names, as 
Pounds, Shillings and Pence are to be added roge- 
ther, write like Species, or numbers of one Name; 
one under another, and the leaſt, to 
l, s. d, wit, Pence in the firſt place, and the 
other in order; then out of the ſum 
17 6 of theleſſerSpecies, which is 19 Pence, 
o4 z3 fake the next Species, to Wit, a Shil- 
062 2 ling ſooftenas you can, and write the 
04 8 remainer below the Line under Pence, 
————— and reſerve the 1 Shilling taken out, 
26 o8 4- to beadded to the next Species, that is, . 
— —— Fo Shillings. The next Species being 
added together make 27 Shillings, to 
which adding 1 Shilling-caken our of the firſt Species 
the Sum will, be 28 Shillings, out of this may be ta- 
ken 1 Pound, which I add to the next Species, thar 
is, to the Pounds, and the remaining 8 Shillings I 
write under the Shillings. The Sum of the third 
Species is 25 pound, to which add 1 taken out of the 
foregoing,Species and the Sum will be 26Pound, which 
write under the Pounds, and fo the Sum will be 26 
Pound 8 Shilling and 9 Pence. 
After the ſame manner, numbers of any other Spe- 
cies may be added together, as is done in the follow- 


WA © 


ing Examples, 

Example 1. Example 2. 

I, oun. dr. gr. tan hun. qu. I. oun. dr* 
23 07 16 13 12 11.3 10 11 Ig 
47 10 Ig 07 12 10 2 Is I6 bo 
16 04 It c8 12 09 1 02.10 14 
IS Og II IT 9 09 3 13 II IE 
24 11 18 12 9 c8 1 10 10 10 
98 4 13 3 $5 10 O'.16'9. 12 
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Examp. 3- Examp. 4 
Tas. | qu. na; Ells qu. nd. 
24337 2 15 :'3+4.2 
34 33 0 1 16 £4: 3 
21: 2.3-3 .  - $41 
io £:1? 8g 233 3:2 
Cpmnrm—enn—emen—en——e OO —_—_———————_—___ 
I0O 2 3 2:0) 65 :7'4:0 
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- Having thus ſhewn how to add-rogether ſeveral 
Integral Numbers, and alſo Numbers of diverſe Spe+ 
cies, or Denominatiens, it remains: for the better 
helping the young Learner to ' give: ſome account of 
the ſeveral Diviftons, rhe Money, : Weight, and 
Meaſure of this Nation are divided into ; and how 
many of the lefſer Species is contained, in the next 
oreater, the knowing whereof will be alſo very ne- 
ceſſary, both 1n Multiplication andDiviſion, for the 
reducing of the greater Species into the lefler, and 
the lefſer into the greater, and will be of general uſe 
yo peeps all this Treatiſe of Pra#icable Arithme- 
IICK. $597 it T3 
The moſt uſual Coins uſed in England; are Pounds; 
Shillings, Pence, and Farthings; - whereof: 4 Far- 
things make a Penny, 12 Pence a Shilling, and 20 
06nd a Pound ' Sterling, CharaRered thus, þ. 5. 


There are three Sorts of Weight commonly uſed in 
England, as, 


I, Troy Weight, uſed. in the weighing of Bread, Troy weight 


Gold, Silver, (Fc-. the uſual Species-of which are, 
Pounds, Ounces, Penny-weights and Grains, where» 
of 24 Grains make a; Penny-weight, ' 20 Penny- 
weights make an Ounce, and 12 Ounces a Pound, 
Ciaracered thus; 4,” ox,. pw. gr. 
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Averdiqonis 2. Averdupois Weight, which 1 is ſub-divided into 
little and great.” -- 
Awverdupois Averdupots little Weight, 1s aſe in 1 the weighing of 
liitle Sugar, Pepper. Cloves, (9c. by-the'Recail, the nſual 
werzhts, Species of®whielr- are Pounds Ounces, and Drams, 
whereof 16 Draras make an Ounee; and 16 Ounces a 
Pound ; Charaftered thus, /. 8g. df. 
Averdie Averdnpois gie at Weight, isufed in the weighing 
p15 great all Commodiries-that are ſoidby the Hundred, as 
Weight Currants, Woblk Gr. the wual Species of which 
are Tuns, "Hmmdreds; Quartersof aHundred, Pounds 
and Ounces whereof 16 Ounces make a Pound, 28 
Ponnds a Quareer of 'a Handred; 4 Quarcers, or #12 
Pound an Jtglens Weightz- 20-Hundred Weight 4 
Tun, Chara&eredithus, T: G:"qviih;iore - 
Sth ' Zo "Apothecarits-Weight, Dividea into' Grains, Sim 
\pothecge 
os ples, Drams and/Ouncesz whereof: 20: Grains make 
Weiohe, © Scruple,: 3: Scruples a Dram; &Drams an Ounce; 
$7” and12 Ounces a Pound, Charaftcted thus, '/. -0R; 
ar, HJ ; gre 1HOt 
There are ſcrat: Sorts of Mefares uſed in Enzo 
14a, ſome Liquid, ſome Pry, 7andJfome relating-ro 
che meaſure of "Time and Motion,” Oe which rake 
as ons ot "Ro 
Liquid « Liquid Meaſure, FY in the meaſuring of all 
Meafures.*. Liga Subſtarices, the ſeveral Species whereof are, 
Tens, | Pipes,''Hogſheads, 'Gallons, . Portles, Quarts, 
and-Pints3' of which 2-Pints Quarr, 2 Quarts 
a Porele, -2 Portles a Gallon, '63 Gallons ia Hogfhead; 
and 2 Hogſheads a Pipe, 2 Pipes or Butts a Tunz 
CharaRered'thius; 7. P.,bbg; 20k, Potryq: p. - 
2. Dry Meaſure, uſed inthe meaſuring. of all Dry 
D'Y.0iC#* Setoſtences, 4s Corn, Salt, Coles, Sand, 7c. the: ſe- 
fare. veral' Fpeeics whereof are- Weys;Chaldrons, Quarters, 
Puſhels, -Pecks; Gallons, Pottles, 'Quarrs, and Pints, 
whereof 2Pints make a Quarr, 2Quartsa Pottle; 2 
Port'es 4 Galton; 2 Gallons a Peck, 4 Pecks a Buſhel! 
Land Meaſure, s Pecks a Ruſhel,\'Warer meaſure, 3 
Pulhels a Quarter, 4 Quariers a Chaldron, and 5 


Quar 
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Quarters a Wey, Charaered thus, W. Ch. Qr. Buſh. 
Pec. Gall. Pott. Qr. Pt. 

3. Long Meaſure, uſed in the Meaſuring of Land, Long Mea- 
Board, Glaſs, 79'c- rhe ſeveral Species whereot are, ſure. 
Miles, Furlongs,: Perches, Feer, Inches, and Barly- 

Cornsz of which 3 Barley-Corns make an Inch, 12. 
Inches a Foot, 3 Feet a Yard, 5 3 Yards, or 16 7 
Feet, a Pole or Perch, 4 Perches a Furlong, 8 Fur- 
longs an Engliſh Mile. 
4+ Cloth Meaſure, uſed in the Meaſuring of Wool- Clath Meas 
len; and Linnen: Cloth, @9c. rhe; ſeveral Species ſure- 
whereof are,: Yards or E)Jls, Quarters and Nails; 
whereof 4 Nails make a Quarter, 4 Quarters 4 Yard, 
and $ Quarters/an' Ell Engliſh, 3 Quarters an Ell 
Flemiſh ; CharaRered thus, -Yds. Els, ,Qrs. .N. 

s. Time, confiſteth of Years, Months, Weeks, Time, 
Day's, Hours and Minutes 3 wheteof 60 Minutes make 
an Hour, 24 Hour- a Day, 5 Days a Week, 4 Wecks 
of 28 Days, a Nonth, 13 Monthsa Lunar Year. _ 


- CHAP. V.. 
| Subtrafion... 


L 


nd. 


—_— 


= Eacheth to take or 'ſubtra& alefler Nutn« 
ber from a greater, and ro ſhew the 
Temainder', which may be done rwo 
waYy$e Dn 2 


Praftice of Methed 1; 


AVG the lefler Number under the greater, fo 
ſ as the firſt Figure may' Anſwer to the 


firſt, the ſecond to the ſecond, ' the third co the 


third, (5c. | 
of 1-2 Thes 
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"Then draw a Jiffe-under the rwo' Numbers, and 
take the firſtFjgure of the lowerNumber from rhe firſt. 


of che upper one, and write the remainder under the 
tine in the firſt place 3 then take the ſecond from the 
ſecond, and write the remainder in the ſecond place, 
and fo proceed: bur if in the upper Number there 
remain any Figures, which none in the lower Nume- 


ber anfwer to, write them alſo under the line, 


If any one of the inferior Figures be greater than 
the upper,to the uppermoſt add 10 inyour mind, and 
eſtimate the next ſignificant Figure; to the left hand 


m the upper Number, lefs by a Unire rhan it 1s; and 


if there be one or more Cyphers berween Significant 


Figures, they are all robe reckoned Nines. 


Examples. 


4965 A © 1+ Let B be given to. be Subtrated 


7s B from A; take 5 out of 6, and there re. 

— mains 1, Which write under the Line ; 

"421 C' then take 5 out of 9, and there remains 

2, which write under_the Line in the 

ſecond Place; now. there is left in the upper Num- 

ber the Figure 4, to which no Figure in the lower 

Number anſwereth, therefore write 4 in the third 
place and rhe Remamder ſonghr 1s C. 

2+ Let E be given to be Subtracted from D; be- 

. caule 8.cannot be taken-our of-4,- I add 


3004 D 10 in my Mind to 45 and then take 8 - 


2878 E out of 14 and there remain 6, which I 
write under the Line ; byt becauſe IT ad- 
+425 F ded 10 in my Mind to 4, which w:s 

| borrawed' from rhe following Number, 

we muſt reckon the next Significanc Figure 3, only 
25 2.and the intermediatc Cyphers as-fo manyNmes; 
thercfore I rake 7,0nt of 9, and write the remainder 
2 undcr the Line ; alſo I cake 5 our of 9, and write 
the Remainder 4 undes the Line laſtly, I rake 2, 
not 
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nor out of 3,but out of 2, and there remains nothing; 
therefore the Remainer ſought 1s Fa | 


3. LetH be given to be Subtracted from G, Ye- 
cauſe 9 cannot be taken out of 3, adding : 
10in mind to 3, I take 9 from'' 13; and 85003 G 
write down the Remainder; wherefore 5; 69 H 
#s made .4, and 00 are _turned- into 999 ———— 
therefore 6 out of 9 and there remains 3, 84934 I 
which I write down; then becauſe.there 
areno more Figures of the lower Number H tobe 
Subſtrated, I write the remaining Figures of the 
upper Number, which now are not 850, but 849 
under the Line, and I ſhall be the remainder 
ſought. | 

4+ Let it be required to Subtrat L from M, he- 
cauſe 3 cannot be taken from o, ad- _ | 
ding in Mind 10 to o, Irake 3 out of 100000 K 
10 and there remains 7; then becauſe 51243 L 
un che Number K the next ſignificant = 
Number 1s 1, that vaniſheth, and every 48757M 
Cypher is turned into 9, from which 
SubſtraR, as above. 


Demonſtration of Method rt, 


It 1s manifeſt from rhe Operation it (elf, that in 
writing down_the Remainders, each Figure keeps 
its local Value; what remains to Demonſtrate 15, 
why, when the lower Figure cannot be taken our of 
the upper, .the next ſignificant Figure towards the 


. left hand 4s leſſened by a Unir, and the intermediat 


Cyphers changed every one 1nto 9. . | 
See the ſecond Example D E F, be- 3004 D 

cauſe 8 cannot be taken our of 4. toq4 I 2578 E 

add 10, borrowed from the following 


. Number, which is 3 Thouſand; but itis 42s F 


plain,that it from three Thouſand I take - 
| a 3-- | rep, 


— S—————_ 
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ren, there will remain 'two Thouſand-nine Hundred 
and Ninety; now hecauſe rhey- are expreſſed in 
Figures thus, 2950, its manifeſt why in the upper 
Number, 3 15 turned into 2, and the Cyphers oo 
Into 99. | 3.38 

Bur if any one! ſhould ſay, if before the firſt Fi- 
gure 4 of the Number D, be ſer two 

D 3004 | 9s other Figures 9g6,. and before the *' 
'E 2578 | 91 firſt 8 of the Number E, two, o1, {' 
> — then 4 will ſtand for 4oo, and 8 for ' 
F' .,426 | os Boo, and then to Subrrat 800 from ' *Þ 

400, there muſt be added nor 10 
but a 1000, that ſo 890 may be taken from 140031 
anſwer, thar jr will come to the ſame 'thing, whether 

you take 8 out of 14, or 800 out of 1400, becauſe 

- the Remainder 6 1s written under the Line, in the 

ſame place which the Figures 4 and 8 belong to, wo 
wir, in the third ; whence it comes to pats that the 
Remainder 6 being ſer in that place, ftandeth for 600, 
that is, ſo much as would remain, if 800 were taken |} 

* from 1400. | 


IO2 


Praftice of Method 2. 


This differs from the firſt only in this, that when 
the loxer Figure cannot be taken from the upper, 
and therefore ren 1s added to it, there js no al- 
reration made 1n the next upper Figures following 3 
bur the following i1nferiour Figure is increaſed by a 
Unit, or if no tignificant Figure follow, then One 
or a Unite muſt be ſuppoſed ro be ſet in the fol- 
— place; this will be more plain by an Exam- 
ple. - 


Example, 


Ler L be given to be Subrracted our of KR, 6 from 
*8 and there remz23ns 2, 75 from 6 I cannor, _ | 
ore 


C- 
re 
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fore I add ten,' then' 5 from - 16, and 
there remains 59; HoW-beeaufe T added 10, 8068 K 
the next. Inferjour” Figure $5 15'to be in- $576 L 
creaſed a Unir, and fo g becomes-6; a- —— 
gain 6 from o I cannot, therefore I rake 74592 M 
6 from 10, and there- remains 4 3 but be- 
cauſe I cannot add 10, I ſuppoſe a Unit to be ſer 
in the next place, which is- vacant, which Sub- 
tracted: from 8 leaves 5, therefore rhe remainder 
ſought 1s M. ? | LO 
This Method for the moſt part is more expediri- 
ous than the former, yet that will be-the moſt con- 
yenient, when in the greater Number many Cyphers 
follow one anocher. | 


Demmſtration of Method 2. 


- Ler there be given two Quantiries, AB the great» 
er, and CF the lefler; Increaſe rhe | | 
faid Juantiries by the equal Quanti-' - E=-A—L—B 
ties EA and IC. chen if you take I —C—F 
IF our of EB, the -femainder LB © 

{hall be che ſame,as if CF was taken out of AB ; this 
ifapplyed to Numbers, the reaſon of the Operation 
will preſently appear; for ro add 10' to the upper 
Figvre 6, fo as to make it 16, is nothing elſe than 


to put a Unir after it in the next ou (which here 1s 
ky 


rhe third) wheretfore ſeeing after the-Iriteriour Figure 
7, is alſo put a Unit, in the next place (which is 
alſo here rhe third) it is manifeſt that each Number 
is equally increaſed, and fo the Remainder got after 
this manner, 1s the ſame which remains if che Num- 
ber L, be taken from the Number K. | 


Drverſe Species. 
If diverſe Species or Numbers of ſeveral! Names, 


2s Pounds, Shill:ngs, and Pence, be given to be Sub- 
| I 4 tracted 
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trated one from another, write the leſſer Sum un- 
der the greater, ſo as like may anſwer to like, and 
if like cannor be taken from like, borrow One, or a 
Unit from the next greater Species. 


Example. 


e 
| Becauſe 11 4. cannot be taken 
Il. s. d, out of 10d. from the 125. I bor- 
28 : 12 : TO rowone that is 12d. andaddirro 
Io : 14 : 11 Tod. which makes 22 d. then 11 
--— Our of 22, and there remains 11 5 
14 217; 11 and again, becauſe Icannor take 14 
---—— 0Outof 11, (having raken away one 
| before) to 11 I add one Pound or 
20 Shillings, borrowed from the 25 {. which makes 
31 3 now 14 from 31 and there remains 17. Laſtly 
I Subſtra& 10 /. from 24 l. (for 1 was borrowed be- 
fore) and there remains 143 ſathe remainder ſaughr 
is 14]. 17 $5. 11%, | 


Or thus. 


Becauſe I cannot take 11 from 104d, I borrow 
one Shilling - or 12 d. which added to 10 makes 
22, then 11 out of 22 and there remains 11, which 
done, I carry 1 that I borrowed to the next Species, 
and add ir to 14, then 1; from 12 I cannot ; there- 
fore borrow 1 pound or 20 Shillings which added to 
12 makes 32, now 15 from 32 and there remains 17. 
Laſtly I carry 1 that I borrow'd to pounds which add 
ro xo makes 11, then 11 from 2g and there remains 
14 3 ſo will be had the remainder 14. 179. 11. the 
lame with the former. 

After the ſame manner any other Species may be 
Subtraced, as in the following Examples. 


L. 83. 
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bot 10. C Oi 0 ho 

4233: 10 0 12: IT 431 2.3: 39-2: 17 2 xg 
324 : II : IT : 14 249 : 2+ 18: 15 2 14 
08 : 21 3 © 2 21 $2 +0 + 267 11-2. 1 
Ells gr. yds. gf. N 
341-2 1: 2 213: 2:2 
I21 1 3 :.2 198 2: 232.3 
219: 3:0 
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Queftions to Exerciſe Addition and 
Subrat&ion. 


Nueſtion 1. WW Har Number 1s that which being 
| Subrrated from 4898 the re- 


mainder is 329. Anſwer 456g. 
From 4858 SubtraQ 329, and there 4898 
will remain 4569, which is the Number 329 


ſoughr, for that being taken from 4898 750" 
there remains 329 as Was requi> ——— 
red. | 298 
Queſtion 2, What Number 1s that to 465-5 

which if three times 486 be added, ; 500.48 
the Sum will be 1cooo, Anſwer 8e42, 329. 


Queſtion 32 What Number is that, from which if 

3489 be Subtraged , the remainder will be 462g. 
Anſwer 8198, 

Queſtion 4. Since Queen Elizabeth began her 
Reign, 1s 138 years in what year of our Lord 
was It. Anſwer 1 «50, 

Nueſtion 5; A Man fays that this preſent year 
1688, he1s 89 years of Age, what year was he born 


in, Anſwer 1559. | 
Queſt 
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Queſtion 6, Two perſons A andB are of ſeveral 
Ages, the Age of the Elder 1s 50 years, and the dif- 
ference of their Age is 20, what 1s the Age of B? 

ans Anſwer. go years. | 

Queſtion 5, A lent B, 345 L. 145. 6d. and after 
ſome time B. repays A. 4ol. 135. 8d. at one time, 
and 100 4, at another, and gives him a Bill to receive 
e9L. 10s. how much has B. paid A. in all, ard 
what remains yet due to the ſaid A. 

. Anſwer. Paid inall: 230:3<: 1 
| Unpaid. 1rg:10:10 

Queſtion 8. A Linnen Draper ſold 6 pieces of Mu« 
Nains, cach piece contained 24 Ells, 3 quarters and 2 
Nails,and was to have 5 I. 18 5. 8 d. per piece,how ma- 
ny Ells &yc. were there in all, and what were they all 
ſold for. Anſwer.149 Ells; and ſold for 351. 12 5. 

Nueflion 9. A man pays away a certain Sum of mo- 
ney and forgets to enter it into his Caſh Book, till a 
day or two after ; at which time he forgers what the 
Sum was ; but recolleQting himfelf, he remembers 
that if to the Sum were added 4 Guineas, it would 
make a 10o {. fo defires ro know from a young 
Scholar what the Sum was he paid away,ir1s required 
ro know what Anſwer he will give. Anſwer 95 L. 145. 

Naeſt. 10. A Grocer buys 4 Hogſheads of Sugar, 


each Hogſhead weighed Groſs, 19 C. 3 qr. 184. and 
the Tareof each was 24 . what was the neat weight 


of all the Hogs-heads,, Anſwer. 
To reſolve this Queſtion, you muſt know that 


"Groſs weight. 1s the weight of the Sugar and Cask 


taken together ; Tare is rhe. weight allowed for the 
Casks only, and the neat weight that of the Sugar 
lone ; the like muſt be underftood of all Garbelied 
Commodities. SC : 

Hence, the Queſtion muſt be reſolved thus, firſt 
write the Groſs weight of the 4 Hogſheads under one 
another, and ger their Sum; then alſo get rhe Tare 
of all the Hogſheads, and Subrrat the Tare from 
the Groſs, tg the remainder ſhall be the near weight 
required. | CHAP. 
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CHAP. VI. 


Of the Pythagorian Table, ſerving for Mml- 
| tiphcation and Diviſion, 


HE Pyrhagorian Table (which 1s ſo cal- 

led from Pythagoras, who isfaid to be its 

' _ Author) hath on the top, or in &he up- 

. =, permoſt Rank AC, the 9 Original Arith- 
mertical Figures, 1, 2, 3» 4» 5» 6, 7,8, ,9 and un- 
der every one of them is ſer irs Double, 'Triple, bx 
druple, 9c. to irs Noncuple; the uſe. whereof is 


very great, and is ſhewn in Chap. 7. and 9. 


Now if the Columns AB and DE (vc. of this Ta« - 
ble be ſeparated one from another, ſo as. .that they 
may be mixed amongſt themſelves, or ſer together - 
in any order ; thence will proceed an. admirable - 
compendium, for Mulczplication and Diviſion ; the 
Lord John Neper Baron of Merchiſton, . was; the firſt 
who Invented and Publiſhed this Se&ion: of the Py. 
thagorian Table 3 to whom both for this Invention, . 
and that of the Logarichms, the Mathematical World 
are infinitely indebred. Lg | 

The conſtruction of this Difſeted and moveable 
Table, 1s after this manner ; let there. be. prepared 
of Braſs, thick Paper, or any other fic matter, ſeve- 
ral oblong and thin Rods as AB, which divide into- 
nine equal Squares, and cur cach Square excepr.the- 
uppermoſt, inro two Triangles by drawing . Diame- 
rers 3 ſo as the lower Triangle B N P may be to- 
wards the right hand ; on one fide of the firſt 
Rod write the firſt Column of che Pyrhagorian Table, 
to wit, I, 2, 3, 4» $ 6, 7, 8, 9, and on the 0- 
ther (ide, the ſecond Column 2, 4, 6, 8, &c, On 
"MITE. one 
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one fide of rhe Second Rod write rhe third Column 


of Pythagoras's Table, 3, 6, 9, 12. (9c. and on: the- 


other ſide the fourth Column, 4, 8, 12, 16, (Fc. 
and ſoon the other Rods, Write the remaining Co« 
lumns of Pythageras's Table 3 always obferving that 
when the Number confiſts of bur one Figure, 1c 
muſt be wrote in the lower Triangle ; if of two as 
18, then the firſt Figure 8 muſt be wrote in the lows 
er, and the ſecond 1 in the upper Triangle, By 
each of theſe Rods, more may be made of the 
ſame kind and form 3' bur 6 of a ſort are —_ ro 
Pn the greateſt Multiplications and Diviſians ; 

{ides rheſe there is one Rod more as XZ to be pre- 
pared ; whichis ſeen by the Figures. This laſt 1s al> 
ways ſet' to the left hand-in every Multiplication and 
Diviſion; ſhewing what Rank each Number 1s in; 
which from irs office, is called the exponents 

| Bur for the orderly laying and keeping the Rods in 

their due pc 
ble or Frame, a litcle broader than the length of the 
Rods, and adbour'once and a-half rhe lengrh of the 
breadrh; 'upoh the ſuperficies whereof cloſe to one of 
the Edges ts glewed, or otherwiſe faſtened the ſaid 
exponent Rod ; under the end of which is alſo faſten- 
cd a ledge rhe length of the Frame or Table ; which 
when thus made and finiſhed, is called a Tabel- 
ler, -and 15--nored by X, 2. | 

The chief and principal Artifice of rheſe Rods, and 
whence all the other Ules ſpring, is, rhac rhey ſhew 
in almoſt 7-moment, any Number Multiplied by the 
9 Original Figures, as if the Number $599 were gi- 
ven; let thoſe Rods thit will make up rhis Number 
in their tops, beſet together on the Tabeller afore-= 
faid. ' So the exponent Rod X'Z will ftand to the 
left hand, and'/the Number $599- will ſtand in+ the 
firſt or-uppermoſt Rank, and under ic eighr other 
Ranks of Numbers, which are ſuch Multipiices of the 
firſt 599 (thar is, contain 599 ſo many times) as the 
Number on the-exponent denotes, asis Demonſtrated 
Chap. 3, Haw | 


ſtrion; ſome have contrived a little Ta-. 
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How to Read-and Write out any Number, 
rentained i any Rank c11 the Rods, 


Odo this, obſerye three things, 1. Thar the 
firſt lower Triangle which is cowards the righr 
hand makes the firſt place, every intermediare 

Rhombus, every intermediate place ; and the laſt 
upper Triangle, the laſt place 5 from which it will 
preſently appear how many Figures a Number con- 


ſiſts of, which is contained in anv Rank on the Rods. 


2. that the Figures which ſtand in one and the ſame 
Rhombus {as in'N M) muſt be added together : Bur if 
when added together, they make a Number confiſting 
of rwo Figures, then the ſecond Figure muſt be added 
ro the following Rhombus or Triangle. ' 


Example. 


- Let the gth. Rank be given to write out: In the 
firſt inferior Triangle I find three, which I write in 
the firſt place 3 in the following Rhombus, the Fi- 
ures are 6 and 1 Which added together make 5 
therefore I wrire 7 inthe ſecond place, . in the follow- 
ing Rhombus are the Figures 8 and 5; ; which added 
rogether make 13, I write the firſt Figure 3 in the 
chird place ; the other x I carry to the following laſt 
Triangle, and add ir to the Number found there, 
which is 4, and they make 5, which T'wrire 1n the. 
fourth place 3 therefore rhe ninth Rank hath inic the. 
Number 5373. _ 

The Reaſon: of writing out the Numbers from the 
=_ thus 3 ſhall be ſhewn in the Demonſtration. of 

\ Pe. 2, 4 = 


CHAP 
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CHAP. VIL 


Multiplication. 


NE Number is ſaid to Multiply another, 
when the Number Multiplyed 15 fo often. 


added to it ſelf, as there are Unites 1n 
the Number Multiplying 3 and another 


Number is produced ;Or thus, one: Number 1s ſaid to 


Multiply another, when the Namber that is produ- 
ced is to the Number Multiplyed, as the Multiplyer 
IS to a Unit, . | 

To perform the Multiplication of Numbers, con- 
ſiſting of many Figures expeditiouſly ; you muſt 
readily know the Multiplication of ſingle Figures, 
which by the help of Pythagoras's Table, is done in a 
moment; as if it were required to Multiply 9 by 
8, in the ſide AB ſeck 7 in the ſide AC 8. in the 
angle of their meeting is found 57, which 1s the pro 
duQ of 7 by 8. -- 


Pretice. 


- Er there begiven two Numbers A, B, to be Mul- 


tiplyed one by another 3 if one of theſe Num- - 


bers conſiſts of more Figures than the other 3 write 
that which hath feweft undermoſt ; then ay x 
every Figure of the upper Number A, by the fir 

Figure of the lower Number B, and write the Pros 


ducts under rhe line, from the right hand rowards' 


the left; obſerving, that if the Produ& conſiſts of 
two Figures;to write down the frſt only ; the other 
keep in mind, and add tothe next ProduR. 

In 


m— we wy wer By wy 


ww] 
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In like manner the other Figures of the lower 


' Number B, muſt mulriply every Figure of the upper 


Number A 3 but the Products muſt be written ſo, 
as the firſt Figure D of the ſecond Produd may ſtand 
in that place, which the Multiplying Figure 15 1n, 
that is,in the ſecond; the firſt E of the third Produtt, 
in that place which the Multiplying Figure 5 is in, 
that 15 1n the third place, (5c. OR. 

Then Colle& the Products, C, D, E, 1nto one 
Sum F, which ſhall be the Produ& fought, by the 
Mulciplication of the Numbers A, B. 


Example. 

Let the Numbers A ard B be 3042 A 
given to be mulciplied : Firſt mul- $17B 
9 


tiply the Number A by 5, the firſt 
Figure of the lefler Number B. 212 
rhen 5 times 2 makes 14; the 304 
firſt Figure whereof 4 I write un- 15210 
der the line, the other to wit, 1, 
T keep in mind, 7 by 4 makes 28, 15727146 
ro which add the i kept in mild, 


. 


94C 
2. D 


and it makes 29, I write 9 jn the ſecond place un- 


der the line and reſerve 2; 4 times o makes o, there=- 
fore I only write the reſerved Figure 2, in thethird 
place; 9 times 3 make 21, which I write 1n the 
fourth and fifth place, as they follow. 

Afrer the ſame manner the Number A 1s Mulrtiplt- 
ed by 1, the ſecond Figure of the Number B, pro 
ducing the Prodt& D, the'firſt Figure 2 of which, 


1s wrete in the ſecond place,;that is, under jts Mul= 


tiplying Figure which $s 1-3 and:ſo alſo the Number” 
A 1s Multiplyed by s, the third Figure ef the Num- 
ber B, and produces E, the firſt Figure o of which is 
wrote in the third place, that 15 under 1ts Multiply. 
ng Figure s,..burt the other are placed in crder, in 
© 4 following places, | 


* 


o 
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Demonſtratin, 


Tr is manifeſt from the 6 and 95 Poriſms of Chap. 3+ 
that al! theFjgures 1n the firſt ProducC, bave their vas 
lue due to their reſpective places, alſo thar the firſt }' 
Figure cf rhe Produ& D. and chie firſt Figure of the | 
Produt E have the- l1ze, 15 manifeſt from the 6 
Poriſin 3 ard chat the remaining Figures of rhe Pro- 
ducts D a"d E, havetheir due vajue according to 
their reſpcRive yiaces,is manifeſt trom Poriſm the 7th, 
all which will be very plain,if the Operarion already 
preſcribed be compared with the foitmentioned 


Poriſms, 
Compendiums of Multiplication. 
I200G t1- WW the firſt Figures of 
40H ; the given Numbers G 
485coo00 K -B are one or more Cyphers fol- 
In lowing one another, the Multipl- 
23 -+++T cation is performed only be» 
500 + H tween the fignificant Fipures , 
”- and the Cyphers of each Namber , 
_TI15000 K heing taken togerher, are ſer before 
thar Produtt. 
2349 M 2. When one of the given Num- 
I0N bers as N, confifts of Unity and 
= - Cyphers, you have the ProduR P, 
2340000 P if to the other Number M be added 
all che Cyphers of the firſt N, 

8013 Q, 23. If inthe Multiplier R, one or 
5006 R more Cyphers following one ano- 
- ther, are included between fignift« 
48078 $ cant Figures, then negleRing the 
goods T Cyphers or Cypher ; _— rhe 
w=——— NMumber Q by the following fignift- 
4012078 can Figure 5,and write che firſt Fi- 


Sure 
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gure of the ProduQt T under its Multiplying Figure, 
which 1s here 5s, and is in the fourth piace. 

The Den.onſtration of theſe C:mpendiums, is alſo 
manifeſt from 6 and 9 Poriſms of Chap. 3. 


Corollary. 


"0 Multiplication belongerh thc part of Arichme: 
rick, wherein aftiy Number of a higher Species 
being given, it 1s required to find how many of ale(- 
ſer Species are contained therein, which is called 
ReduRion Deſcending, becauſe in Operation we gg 
from a higher coa lower Species. 


| Pratice. 

'F® Reduce Numbers of a higher Species to aleſss 

& er, Multiply the higher Number given by fo 
many of the leſſer Species, as are contained in one 
of the greater, and the Product ſhall be the Num- 
ber required; as if it were required to know how 
many Shillings are in 3 1. you muſt Multiply the 
faid Sum by ſo many Shillings as are in one pound, 
to wit, by 20 and the Produd is 600 Shillings, 

If it were required to know how many Pence there 
is in 4%9 pound. 

Mulriply 489 by 2o to reduce 439 
it firſt to Shillings, then —— 2 0 
the Shillings by 12, becauſe 12 d. 
makes one Shilling, and the Produt 97980 
will be 177350 the Pence con- I 2 
tained in rke Number given. 42691 Leng 


Oey 
8 


If it were required to know how iT 3s 
many pence there is m 48 hb, 19 5 | ———— 
we 117 360 

K x Mulciply 
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48 319 :10 Multiply the Pounds 2s before by 
20 20, 2nd to rhe Produtt add che odd 
m—_ "6 19 s. which makes 9979 Shillings , 
19 Multiply this by 12, and to the 


Produ@ add the odd 10 d. which 


i. $3 makes 11758, which 1s the 
08.9 pence contained in the Number 
It7;8 £1VCN» 


After the ſame manner, any other higher Spec.es may 
te reduced to Species of a lower hind. 
The Pemonſtration of which 1s gathercd from 


what 1s already delivered, and from the Definition of 
Multiplication. 


SCHOLIUM. 


O Mialtiply from the left Hand to the right, is 

of great uſe in Divifion 5 and 7s performed in this 
manner, 1. No Figure is reſerved or kept in 

mind, which # very convenient. 2, When the laſt Figares 


are Multiplied together, if by Multiphing the reft, any 


Produdt hafpen to be two Figures, the Figure on the 
left hand muſt be wrate undey that Figure which #n the 
taregnng Produdt is the firſt, or on the right hand. 


Frample, 


183 Tf 183 is given to be Multiphed by 6, 
6  thienG times 1 is 65 rherefore I write 6 
——— under the line, 6 times 8 1s 48, becauſe 
6388 this Product conſiſts of two Figures, I write 
41r the left hand Figure. 4 under 6 and 8 before 
—— 63 6. times 31s 18. I write 1 under 8, and 
1058 8 before 8, which being added rogerher, 

the Product ſought is 1098; The Demon- 
Ftearton is gathered from what hath been already 
ſaid, x 


CHAP. 
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CHAP. VIII. 


Alultiplication by the Rods. 


ULTIPLICATION 1s perſormed 
with. great expedition, by the Rods of 
Pithagoras's Table, z the conſtrudtion of 
which is ſhewa 1n Chap. 6. Now th 

excellency and great ufe ſhall be declared. | 


Pradlice. 


Let the Numhers A and B be given © 599 A 
to be Multiplied together. - 1. Seck 48. B 


choſe Rods which have theFigures oi the 4776 C' 


Number A at the top, which place a ſo 2293  D 
rogerher tar the Number A may ſtand ———. 
in the upper Rank, and before mem 28556 E 
ſer rhe exponent Rod XZ. 2. Then 

on the exponent Rod. XZ ſeek 8 the firſt Figure 
of B the letler Number given, and write out the 
Rank gnſwering rherero 3 to wit, the eighth, which 
fet uncer rhe Line, and will be C; after rhe ſame 
manner, fſeck 4 the ſecond Figure of the Number B, 
on the exponent Rod; and write out the Rank an- 
ſwering thereto, to wit, the Fourth, which will be D, 
whoſe firſt Figure 8 muſt be wrote under the fecond 
Figure cf the firft Product C, 1f the Number B had 
more Fipgurcs,thcy lizewife being found onthe expo=- 
nene Rod would ſhew the other Ranks of Figures to 
be wrotc out. 3- Laſtly the Products, C, D being 
added tozerher, fhall give che Produc of A by B 
{OUR 


K 3 De- 
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. Demonſtration. 


The Demonſtration is cafie both from the con- 
Ntru&ion of the Rods delivered in Chap. 5. and fran 
what has been Demonſtrated of common Mu'ripitca- 
tion, for the Number $4 found in che E1ghri: Square 
of the firſt Rod, is 8 times 75 aad gor. by Muſrivlying 
5 by 8; but becauſe 5s confifts of ewo Figures, I 
write 6 the firſt Figure in the lower Triangle under 
the line, and reſerve $5 the other Figbre in rhe ups» 
per Triangle ; al'o the Number 92 found in rhe 
Eighth Square of rhe ſecond Rod, 1s 8 times 9, that 
3s, 9 Mulriplied by 8 ; bur becauſe 52 confiſts of two 
Figures, rhe ſecond 5 belongs ro rhe third place, 
- but the firſt 2 to the ſecond only, and the reſerved 
Figure $ belongs alſo ro the ſame place z wherefore 
s and 2 muſt be added rogerther;z the Sum which 1s 
7, Write in the ſecond place under the line, 
which 1s the reaſon why the Figure in the upper 
Triangle, muſt be always added to the Figure of 
the following Triangle ; alſo why the Figures inthe 

me Rhombus, belong ro the ame place, ar leaſt as 
to the firft Figure of their Sum, for if rhe Col 
leged Figures of any Rhombus make a Nunther 
conſiſting of two Figures; the ſecond Fipure is 
Carried to the following Rhombus. Laſtly rhe Num» 
ber 40, found in the 8 Square of the third Red, 
1s made of 5 Multipiied by 8, whoſe firſt Figure © 
only belongs to the third place : ro which becauſe 
the reſerved Figure 5 alſo belongs, ſtanding in 
' the ſame Rhombus it. muſt be added 3 hut 
becauſe o added tro 5 makes 7, write 5 in the third 
place, and theother, which 1s 4, and in the upper 
Triavgle, write in the fourth place 3 therefore the 
Fizhth Rank on the Rods, that 1s, the Number C, 
3s that which 15 made by Multiplying A. 597 by 8 
the firſt Figure of the Number B. By the ſame rea- 
ſon may be ſhewn that the fourth Rank, thar is, the 
= Number 
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Number D, 1s that-which was made by Multiplying 
A 597 by 4, the ſecond Figure of Þ, therefore their 
<um E 15 the Number which 1s made by Mulrip'y. 
ing A by B, W W. D. = 
Hence the chief Artifice of theſe Rods conſiſts in two 
thirgs : Firſt. That the Rods may be ſo compoſed and fut 
together,that ny Number may ftand inthe upper Rank. Se- 
condiy, That Numbers con'1iting of two Fignres, are 1 
pluiced on th? Rods; that the firſt Fizure ſends in the 
lywer Ti1angle, and the other in the upper 5 whence tt 
happens that hecauſe every SupzriNy Triznole ich the In- 
fern? triangle of the next following Roa comfiitutes aRhome 
bu«,the upper Figure of the firſt Rod (which ts always that 
which 1s kept in nind) is found in the ſame Rhombas, 
with the firſt or lower Fizure of the following Rod, with 


which it muſt be added ty be wrote in the ſame flace | 


with tt. 
Moreover hyw expedite, eafie, and ſecure this methnd 
1s, any that are willing to expertence it, will ſoon find by 


aſe. 


CHAP. +X; 
Diviſion. 


N E Number 15s ſaid to divide another, 
when the Number found or Quotienc 


ed in the Dividend ; or thus, one Num- 
ber is faid to Gvide anorher, when the Number 
found or Quotient is to a Unir, as rhe Lividend to 
the Diviſor. 

I ſhall give two different Merhads of dividing, 


whereof the firſt 1s lcaſt uſed, but. 15 re beſt; rhe. 


ocher moſt uſes, bur the diffculreſt. | 
K 4 | Prafiice 


INRA 4<ARAn 


(hews how ofren che Diviſor 15 contains. 
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Praftice of Method 1. 


Ler the Number A C, be given to be divided by 
the Number Z. 
| 17. Our of the Dividend 
Z d) A BC/ X takeſo many of the laſt Fi- 
$97 / 45 92 93759 guresas are contained in the 


4179 Diviſor ; or if theſe make a 
np Number lefs than theDiviſor 
D 411, 9 (as it happens in our Exam» 

288, 2 ple, ſeeing 459 15 lefs than 
— Z, $97) pur on more to it 
E437, 3 as 03 and (o the firſt Mem- 

To: YT on ber AB of the Diviſion is 

—_— made, which diſtingutth by 
O a point, and call the Divi- 
dual, 


2. See how often the Diviſor Z 1s contained in 
the Member A B, or Dividual ; if it do not appear 
plain , ſeek how often 5 rhe laſt Figure of rhe Di- 
viſor is contained in the la two Figures of the 
Member A B, /but if the Divifor and Dividual con- 
fiſt of equal Number of Figures, then muſt be ſought 
how often the laſt Figure $ 1s contained inthe laſt of 
the Dividual) which you will find to be contained 
7 times; therefore write 7 afrer the crooked lire, 
or Lunula, bur you muſt never write more than 
9 at once, afrer the ſaid Lunu'a, becauſe, as T will 
Demonſtrate below, the Diviſcr js never contained 
Jn the Dividual more than © times. 

3. Multiply all che Diviſor Z by (7) the Figure 
already wrote in the Quotient, from the left to the 
righr Hand ; the Produtt 4170, which muſt he <j- 
ther leſs than,or equal ro the Dividual, wrice under the 
ſaid Dividual and ſubtrad it from the ſameavhich dene, 
the remainder is D,41 1, which muſt be leſs than the 
Diviſor Z, andwrirte it under the line placing a poinc 
mefore thefirit Figure therepf, and if all t'21s ſucceeds the 
IRR Fs 
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"Figure 5 wrote in the Quotient afrer the Lunula ſhall 


be the right Figure, and the Diviſion of the firſt 
Member performed. | 

' 4 But if the Figure wrote in the Quotient, when 
it Multiplys the Diviſor, exhibirs a ProduR greater 
chan the Dividual, reje& thar, and take A lefs in 


its ſtead 3 bur if ir gives a Produtt too ſally that is. 


ſuch as when Fqu have ſubtracted it from the Diyj= 
dua), it gives a remainer greater than the Diviſer z 
rejeQing thar alſo, a greater muſt be taken 3 Which 
Tryal of the Figure to be fer afrer the Lutulay is 


| ſooneſt performed by Multiplying from the left hand, 


cowards the Right, and is ſhewn in the fafeugoing 
Chap. WE; | 
Wherefore the Difficulty of Diviſion chi: fly conſiſts heres 
in, to write ſuch a Figure in the Quetieit, by which i 
the Diviſor be Mu!tip!ied, the Product may be (ultrated 


from the Dividual, and the remainger be eathey nothing, 


or leſs than the Diviſor, for ſuch a Figare vl ſhew bow 
often the Diviſer is contained in the Diciduat, 

s The Diviſion of the other Members is per« 
formed after the ſame manner, to the right hand of 
the remainder D (111) of the firſt Member AR, fee 
the Figure 9 which gocth before rhe firſt Member 
AB; and ſo the ſecond Memyer or Dividual is 4tt, $ 
the Operation of which nuſt he lite the firſt, wins 
Seer how ofcen rhe Diviſfor Z is-contained therein, 
which you will find fix times; then write 6 after 


' the Lunula before 7, and Multiply the Divifor by 6z 


and ſet the Product 3582 under the dividual 41h, $3 
rhen Subtrac& one from the orher, and place the xre- 
mainder E $37, under the line, -and ſet a point bee 
fore 1c. . 
Laſily, To the remainder E, $37, write the Figure 
2 which follows ro che right Hand, and you have 
the third Member 537, 3. Again ſeek how often 
the Diviſfor 3s contained 1n the chird Member or Dis 
vidual, wich you will find nine times, therefare 
ſer 5 3n the Quotient, and Mulrip!y the Divifer by 9Y 
Tie 
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the Produd 1s 5373 which Suhtra*t from the Mem- 
ber $373 and rhere remains nothing. 
This being done a!l the Divifion of the Nambery 
given AC by Tx ended. 
6. If when the Diviſion 1s 


Divi. ended, any thing remains (as 
13)$1-2(39;{;N in this Example there remains 
39 s) wrire the remainder 5 over 
—_— the Diviſor 13, and draw q 
2 line berween them, making 

Tl. 7 the Fraction N; then the Ins 
— teger placed afrer the Lunula, 

s togerher with the Fraction N, 


ſhall be the Wuortienr, 
7. If when the firſt Opec. 
&) 10, 4, 5(209 ration be done, it happens, 


10. that the Diviſor 5 15 not con» 
w—_ tained once in any of che 0 

Oo. 4\5 ther Members or D.viduals, 
45 (as o. 4) then ſet a Cipher to 
— the Quorient afrer the Lu-ula, 

0 and to that Member or D vi- 


dual fer one Figure more of 
the Dividend, (as «) a ſmall daſh being put between, 
that it may appear that the Member (o. 4|s) is 
made up of two, that ſo the Number of D.viduals 


2. To divide a leſſer Num- 
3 r ber by a greater as 3 by 7, 
7 the lefſer muſt be wrote over 

the greater, drawing aline be 
wween them, to make the Fraction R, which is 


Demonſtrated 2 Bok, 2 Chap. 1 Theor, 2 Corel, 


- Demon - 
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Demmſtration, 


There areſo many Z YA B * X. 
Figures wrote afrer $597/ 4590, 9, 3 \. 799 


the Lunul-, and fo the 4179 . 
Quorient X hach ſo mas» mam 
ny Figures, as there are D 411, 9 
Members or Dividuals 3582 

jn the Diviſion, as 1s = m—m—_ 
manifeſt from the- forc- E 537, 3 
going Operation 3 bur e2%. 3 
there are.ſo many Mem» | 
bers as there are Figures O 


preceding the firſt Mcm- 
ber AB, in the Dividend AC, which is manifeſt in 
Its elf, therefore the Quorici:t X conſiſts of ſo ma» 
ny Figures, as go before the firſt Member of the 
Dividend : Wherefore it is manifeſt from Poriſm 
8. Chap 3. that the Jaſt Figure 5 wrote afrer the 
Lunula of rhe Number X, 15 the true Quotient of 
che firſt Member A+ ;, that is, which reils how of- 
ren theDiviſor Z 1s contained in the firſtMemberAB3 
in Iike-manner the ſame is ſhewn of the other Fi» 
pures of rhe Number X wrote after the Lunula in 
reſpe& of rhe reſt of the Members or Dividuzls, 
therefore the Number X is the true Quoricnt 
procured by Dividing the Number AC by 4 
w.,vW.D. 

If cneDvviſor does not mea- 
ſure the Dividend, the true Diviſor 


Quotient nevercheleſs is an 13)$:. 2(39 $;3N 


Integer (39) with the Fratti- 35 
on (N) whoſe Numeraror is. 

whar remains  afrer the Di- I2. 2 
viſien 1s ended, and its 117 
Perominator the Diviſor — 
Irs feif which I thus Demon- s 
ſirate, 


AS 


224. 
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Asa Unit is,to the integral part of the Quoti- 
en'; ſo is the Diviſor to the Dividend leſs, the laſt re» 
mainder, thatis, 1.. 39:: 13-. $12—53 from the 
k. Theor Chap.2. Book 2+ as @ Unit is to a Fraftion, ſo 
3s the Denominator to the Numerator; that is,r.. 
N = fþ;, :: 13+ $, by Eucl, 14. 5. as a Unit is to 
the Integer and Fra&ion, ſo is the Diytlor to the 
Dividend; thar is I., 395 z;: 13+. 512: Wherefore 


according co the Definition of Diviſion 39 5 F 15s the 


true Quotient; which was to be Pemonſtratc 
Why more than 5g muſt never he wrote at once in 
the Quorienr, is thus ſhewn ; Either the Member gr 
Dividual A, and Piviſor B, confift of equal Number 
of Figures, or the Dividual exceeds rhe 
A. 2996 Diviſor by one Figure, for it never ex- 
B. 1009 ceeds it by more, as 18 manifeſt from the 
firſt Part: If therefore they have equil 
Number of Figures, it is apparent from Poriſm 4. 
Chap. 3. that. B 1s contained lefs than ten times jn 
A; bur if the Member or Dividual A, exceed tke 
Diviſor B by one Figure, rhen the laſt Figure of rhe 
Diviſor 15 greater than the laſt Figure of the Dividu- 
al, as 15 manifeſt from the firſt Parrtz and therefore 
 __ alfo by Poriſm 5g. Chap. 3. B 1s contained 
A. 2999 leſs than ten times in A; wherefore ſee- 
B. 320 ing the Diviſor is contained un every Dis» 
| vidual lefs than ten times, rhe reaſon is 
manifeſt hy we muft never write more than g at 

ence in the Quotient. 


PraTice of Method 2. 


Let the Number A be given to be Divided by the 
Number P, 

1. Write the Diviſor under the Dividend towards 
whe left hand, fo :s the lait Figures, and laft bur 
ene, gFc. of each, may anſwer one another; bur if 
te Number 370, which 1s oyer the Diviſion, be 
*efs rhanthe fame, as in S:hem. 1, then the Diviſpr 
Buſt 


Py 
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muſt be removed one place forwarder to the righr 
hand, as is feen in rhe Example. But whatſoever 
15 towards the lefc hand of the Diviſor, is reckoned 
as placed over the Divicor, whence 3702 K ever 
921, and 3715 over 8, and $70 is over 2, 


Schem. I | Schem. 2 
A 37029(4 E 
B 821 | 37225 4 

| + | 
Schem. 3 Schem. 4 
4 J 41 
T2 528 
37929 (4 | 37929 (4 
821 i 821 


2. See how often the Diviſor is contained in the 
Figures over it; but becauſe ir is very difficult for the 
moſt part ro judg of this, ſee how ofren che laſt 
Figure 8 of the Diviſor, is contained 1n the Number 
37, Wrote over it, and you will find it to be 4times, 
rherefore write 4 after the Lunula. 

3. Multiply all che Divifor by the Figure 4 wrote 
in the Quotient, and Subtra& the Produ&t from the 
Figures 3702, which are wrote over the Diviſorz 
then write the remainder over the foregoing Fi- 


gures, and Cancel the Diviſor and the Figures 


which were over it; bur moſt chooſe ro Subrra&t 
every Figure of the Diviſor multiplyed ſepararefy 
by the Quotient 4, from the Numbers over them 
that is, they mulriply every Figure of the Diviſor 
diſtin& by the Quotient, and Subrra& every partſ- 
cular Produ& of ſuch Myulriplication from che 
Figures which are ovcr it. 


Ex ampl # 


I26 Paactical Irithmetick, BOOK 1 


a Sch. x. 
b Sch. 2. 


ce Sch. 3, 


4 Sch, 4. 


Example, 


. a 8 By 4 makes 32, which Subtrated from- 37, 
there remains 5s, Cancel b 37 and 8, write 5 over 
7 again 2 by 4 makes 8, which Subrrated from 
g& leaves 42. Cancel c 50, and 2 in the Divitor,and 
write the reainder over 503 laltly 1 by 4 makes 4, 
which Subrracted from 422, there remains 4383 
then Cancel d 422 and 1, and write the remainder 
418 over 422; and thus one application of .the Di- 
viſor is performed. 

4+ But becauſe 8, the laſt Figure of the Diviſor 
is multiplied by the Quotient 4, aud the ProduX 
Subrra&ed from 373 and that the laft Figure bur 
one (2) is alſo multiplycd by the ſame Quorient 4, 
and the Produt Subrrated from the remainder $0 
placed overir ; and likewiſe, that the firſt Figure r, 
multiply'd by the ſame Quotient (4) is alſo Sub- 
trated from the Remainder 422 placed over it ; 
therefore hence it 1s manifeſt, rhart when it is ſoughr 
how ofcen the laft Figure 8 of the Diviſor, is con- 
tained in the Figures 37 ſtanding over ir, ſuch a F1- 
gure muſt he placed afrer the Lunula in the Quo-« 
tient, by which all the Figures of the Diviſor being 


multiplied, the Produ& may be Subtrafted from the. 


Figure wrote over the Diviſor, and yer under this 
further Reſtriion that the laſt SubrraQtion being 
performed, the Remainder (413) may he either no- 
thing, or leſs than the Diviſor, as is explained in 
Se&. 4. of Method 1, Wherefcre, if whenthe firſt 
Subtra&tion 1s ended, the ſecond cannot be pers 


formed; or if when theſe are done. rhe third cat 


not, the Figure wrote after the Lunula muſt be lef- 
ſened by Unity, lo ofren tu!l every one of the Suk« 


trations may be performed ; therefore before you 
. Work in earneſt, all rhe Operation in SeF, 3. muſt 


be wrought mentally, that the Figure wrote in the 


Que 
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Quotient may be tryed, whether ir be not too lictle, 
OI t00 greats 


We will explain what hath been ſaid above, by 
an Example. 


Let the Number M be given to be divided by Nz 
I (eek how ofren N 1s contained 
in the Number 938 placed after it, Sch. 5+ 
which I find to be 2 times, therc« Z1 
fore I write 3 after the Lunula 
then 2 by 3 makes 6, which tak- M 7382 (32 
en from 5, there remains 13 3 by N z#9 
4 makes 1», which taken from 13, + 
there remains 13 9 by 3 makes 27, which cannot 
be taken from 18. therefore the Figure 3 wrote in 
the Quotient 1s too big 3 wheres 
fore reje&ing rhat, in its place 


ſer 2, and repear the tryal; 2 by Sch. 6 


2 makes 4, which SubtraQted from K 

7, there remains 33 4 by 2 makes 4 

8, which SubtraQted from 33,there 3ſO 
remains 253 9 by 2 1s 18, which 73®2(2 
Subrrated from 258, there re- X49 
mains 240, therefore the right Fi- 

Sure 15 2. 

» Bur alchough moſt mix alternately Subtra&ion 
with Multiplication, as 1s above explained; yer to 
me ir ſeems the more adyiſeable, to perform all the 
Multiplication rogerher, and thar alſo from the lefr 
hand to the right, always remembring the caution 
preſcribed in Se&. 4. Method 1. | 


5. The 


—_—_ 
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- $ Thefirſt Application of the Diviſor being per” 

formed, as is ſhewn in Sche. 1, 2, 

— _ . 3, 4+ removethe Divifor B one Fi- 

Sch 7 eure towards the right hand, as 

&k you ſee done .in Sch, 7, and the 

778 manner of working thorow ail will 

37#29 ( 4 be the ſame as was delivered be- 
827 


fore; and if there are more Apes 
Plications to be made, they are to 
- be performed after the ſame man- 


| ner. > 
6, If when the Diviſor is removed, it cannot be 
contained once in the Figures placed over it, then 
write a Cypher in the Quotient, and remove the 
Pivite a place more forward, not Cancelling any 
igure in the Diyidend, 
7. And if any thing re- 


Sch. 8. mains when the Diviſion 
+# 1s ended, do therewith as 
gaBg -- > em in Se&, 6.Me- 

a4 tnNad IT. | 
A Ty fag (453%, In Sch. 8. the whole Dj- 
Ja L viſon of the Namber A by 
&2 B is exhibited, which before, 


or above, was exhibited in 
| | ſeveral Sch. only to make it 
the more clear and apparent. | 
The Demonſtration of this Method, is like the 
foregoing Pcmonſtrarion. | | 
But although this laſt way of Diviſion is for the 
moſt part uſed every where, yet I eſtcem the firſt 
Way to be much che better; for the ſecond way 
Caneels all che Figures fo, that ir confounds the 
ſeps and members of the Diviſion; ſo tharif there 
ſhould be any Error, it would be very difficult to 
Corre it, as is ſufficiently apparent from Sch. 8, 
bur the firſt ſhewerth diſtinaly every Member of the 


Diviſion, the Produd of eycry Multiplication, and , 


i hi 4 


d , 
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what remains in every SubtraQion of the ProduQts 
from each Member ; whence the amendment is cafe, 
if any error has happened. 


The Uſe of the cobmnten Table of Pytha- 
goras in Diviſion. 


ET there be given any ' Number, conſiſting ot 
two Places, as E, and any fingle Figure, as F, 
and ler it be required to find how often F 1s con- 
tained in E. OE LP TRE 
Seek the Figure F in the fide A B, an 62 ; 
in the Named Line an{wering it, ſeek 8 F pag 
rhe Number E, or the next leſs than it, as p- ws 
($55) from this Number aſcending to the fide AC, 
you find the Quorient ſoughr, as 7. _ $5 4h 
The reaſon hereofis manifeſt from rhe Conſtruction 
of the Table 1n Chap, 6, 


Compendiums i Diviltion. 


hs HEN the laſt Figure 'of the Diviſor D is 
a Unit; and all the reſt Cyphers. From 

the Dividend C rake fo many Figures (829) as the 

Diviſor hach Cyphers, and wrfre 

choſe which are left (2889) afrer C 288g | 829 

che Lunula, ro which ſer the Fi= D 1000 

gures cut off 829 wrote over the G (2889 8.22%. 

Diviſor 1co0, drawing a Line be- 

tween them, and' rhe whole Number 2889, with 

the Fraction..52 2... ſhall b@he Quotient, - Buc if the 


o00099 


_ Figures which are cur off are alſo Cyphers, as in this 


Example, then thoſe Figures only which remain ro 
the lefr hand ſhall be che Quotient, to wit, 342. 


E De- 


nt EE oo 9 a. wo RO A 
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Demonſtration, 


This is eafily gathered from Poriſm 8.Chap.3. and is 
alſo manifeſt from the ſecond Compend. in Multiphica- 
'tton, Chap, 9. For 1000 multiplying 
342 | 00 342 produceth 3420003 therefore 
1000 Divi. a 1000 dividing 342000 quotes 342. 
(342 for from the Def. of Multiplication, 
Quotient, Chap. 8. I... 1000:: 342 ++ 342000. 
Wherefore by permutation, 342 .. 1 
: 2 342000 ++ I000. Therefore by the Def. of Divi- 
ſion; 1000 dividing 342000, gives 342 for the Quo- 
tient. 
2, When the Diviſor conſiſts of one or more ſig- 
nificant Figures, other than a Unit, and hath Cy- 
phers to the right hand, from the Dividend A cut 


off ſo many Figures 46 tothe 

A 2, 4,9|46 right hand, as the Diviſor 
2 hath Cyphers; and divide 
— B2|co the remaining Figures 249, 
"Tu only by the fignificant F1- 
DD gures of the Diviſor; if 
o. 9 (124 225 M when the Divifion is ended 

» any thing remains, as here 
a | there remains 1,ſet that with 
8 "_ qg6cur off over the Diviſor, 


— drawing a Line between, 
which place after the whole Number 124 in the 
Quotient 3 then the whole Number 124, with the 
Fracion M ſhall be the Quorient. 

The Demonſtration hereof is deduced from Po- 
riſm 8. Chap. 3. or froihe firſt Compendium in 
>, He Chap. 7. by the like reaſoning as a- 

we © | 


Zo when 


cn 


3- When the Dividend hach Cyphers to the right 


 hand,and you have wrought cill rone of the ſignificant 


Figures remains, then write ſo ma- 


ny Cyphers in the Quotient,as there C 27, 2, cco {58009 


are Cyphers left in the Dividend, 24 

afrer the laſt Member ar Dividual. ——  Dz 
Let C be divided by D, 4 in the $2 

fxrſt Member 37 is contained 6 3. 

times; therefore I write-6 afrer the mwn— * 

Lunulaz 4 by 6 is 24, which Iwrite © 

under the Diyidual 27, and being 

ſubrraced therefrom, there remains 3, which I write 

under the Line, and to ir write the next Figure 2 of 

the Dividend; that T may have the ſecond Member 

32, 4 1N 32 1s contained 8 times; I write 8 in the 

Quotient, 4 by 8 makes 32, which ſubtracted from 

33, there remains nothing 3 and becauſe in the Di- 

vidend there remains nothing bur Cyphers, I write 

ſo many in the Quotient, and the Diviſton 15 ended, 

\whuch 1s Nemonſtrared, as before, 


CHAP. A. 


IDyviſion is perfermed wery eaſily, by the Rods 
of Pythagoras his Table. 


N Diviſion the greateſt trquble is co find the 
| Quotient by which the Diviſor 15 to be Mult:- 
.U plied ; which Quotient, as alſo the ProduRt of 
the Diviſor mulciplied by the Quotient, the Rods 
do exhibit in an excellent Compendium : The reſt 
of the Diviſion is performed by rhe firſt Merhod in 
the precedent Chapter, which ſuirs theſe Rods far 
better, than the ſecond in the ſaid Chaprer, 


LI Let 
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Let the Number AC be piven to be divided by rhe 


Number Z. 


I. Set the Rods tope- 
ZAAB C7 X ther, ſo as they may have 
597 / 4590, 9, 3\ 769 the Diviſor Z in their firſt 


4179 and uppermoſt rank; be- 

. ſides the Scheam placed 

D 411, 9 here ; view the Table Z X, 

358, 2 in Chaps 

2, Determine the firſt 

. E $5379,3 member A B,as in Se. 1. 
$39, 3 Method 1. Chap. 9. 

3.Seck whar rank on rhe 

© Rods, hath a number equal 


tro rhe Dividual, or that 
is next leſs (but that rank is nexr leſs chan the Di- 
vidual, that hath immediately following ir a rank 
greater than the Dividual) and the number on the 
Exponent Rod denominating or pointing out the 
_ is the Quotient, which write after the Lu- 
nula, | 

In our Example you will find the Rank next 
leſs than the Dividual to be the Seventh, therefore 
write 7 after the Lunula. 

4+ Write the Rank found our (which 1s the pro- 
du& of the Diviſcor by the Quotient 5) under the 
Member or Dividual A B, and being ſfubrraed rhere- 
from, write the remainder (411) under the Line, to 
which ſer the Figure 9, that goeth before the firſt 
Member AB in the Dividend, and fo you have the 
ſecond Member ( 411. 9. 

s. The Diviſion of the ſecond Member, and of all 
the following, muſt be performed after the fame 
manner as the firft, | 

6. If the Member or Dividual be leſs than the Di- 
viſor, that 1s, than the firſt Rank on the Rods, you 
muſt write a Cypher in rhe Quotient; and to the 
Dividual muſt be placed one Figure more of _ _— 
viden 
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vidend, and ſo you have a new Member or Di- 
vidual. | | 
7. If the Ninth Rank be leſs than the Dividual, 
write 9 inthe Quotient. | 

Finally, by a very ſmall Exerciſe, you will per» 
ee1ve iN a.moment which Rank on the Rods 1s nexr 
leſs or greatcr than the Dividual alſo the 2 and 3d. - 
Poriſms in Chap. 3. are to be called to Mind, as like- 
wiſe what 1s before taught, in relation to the writ- 
ing out, and reading the Ranks ; but you muſt chief- 
ly.confider the laſt quadrate of the Ranks,to wit,how 
great the Figure is which 4s ſer in the laft Triangle 
ro the left hand, and whether the Sum of the F1- 


| gures in the following Rhombus, exceeds 9. and ſo 


wherher any Figure is to he carried to the ſaid laſt 
Triangle. , | 


Demonſtration. 


The Demonſtration is gathered from what is De- 
monſtrated in Chap. 9. and from the Definition of 
Divifion. 

But none knows how excellent this way of Diviſion is, 
but they wha have experienced it; for by this one may 
perform more Diviſions in an Hour or two, than in a 
whole Day by the common way; to which Compendium 
bh-of Time and Operation, you have alſo the ſecurity of 
w3rking , without being ſubje# to miſtake. 


Corollary. 


To Diviſion belong3 that part of Arirchmerick, 
wherein any Number of a lower Species being given, - 
it 15 required to find how many of a greater Species 
are contained therein, which 1s called Redu&ton aſ- 
cending, becauſe in Operation we go from a lower to 
a higher $, e-1ec. 


L 3 
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Pratlice. 


To reduce Numbers of a leſſer Species to a great» 
er, divide the given Number by ſo many of the lci- 
ſer Species as are contained in one of the greater, 
and rhe Quotient 15 rhe required. 


Example, 
20) q28ſo(214 If it were required to know 
4 how many Pounds there are 1 
| 4280 Shillings, 
O02 Divide the Shillings by 20, be- 
2 cauſe 20 Shillings make a Pound 3 
— and the Quorienr ſhall be 214, the 
08 Pounds required. 
& 
_ Tr 15 required ta know how many 
© Pounds are 1n?433 Pence, 


Divide the Pence firſt by 12, 

42)433 '36 which quores 26 Shullinps, winch 

2 LIN Divide _ by 20, and jt will 

—— 20 duote 1, the Pounds required, and 
73 —— 16 Shillings 1 Penny over. 


2  .16 The remainders of each Divi- 
ASE fton are the odd Shillings and 
I Pence over and above the Pounds, 


contained in the Number given, 
.and are denominated from the Dividend, of which 


rhey are part the like muft be underſtood of other 
"Species. 


fr 
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It is required to know OZ. 28)h 
how many Hundred weight 16) 48978 ( go6or (1092 
are contained in 48978 48 28 
Ounces, Ya — 

097 260 
96 2g2 

Divide the Ounces b | — —— 
16, the ounces in 1 pound, | 18 .. 87 
ſo you have 30601 1 which 16 56 
Divide again by 28, the — — 
pounds 1n ene Quarter of 2 25 
an Hundred; fo you have 4)1092 (273 
1092 qrs. of a C. which 8 
divide again by 4, the qrs. 29 
in an Hundred, and you 28 
have 273 Hundred: hence 
the Anſwer is 293 Hund, | 4 
O qlS. 25 |. 2 Oz, DE 

© 


CTY 


ae. 


Queſtions to Exerciſe Multiplication and 


Diviſuon, 


\ Is \ A rs Number 1s that which being Di- 
hy vided by 1423 quotes 48? Anſwer. 
Reſolved by Multiplying 1423 by 48. 
Nueſt. 2. Whar Number is that, by which if you 
divide 48 34 the Quotient will be 342? Anſwer. 
Reſobved by Dividing 4834 by 342 _ 
2. 3. Whar Number is thar, by which if you mule 
tiply 343, the Produ& will be 34878? Anſwer. 
2. 4- What Number is that, which multiplied 
by 232, the Produ& will be 4764 ? Anſwer. 
2. $. The Circumference of the Earth is eſtima- 
ted 360 Degrees (60 miles making a Degree ) how 
many Barley Corns are contained therein ? 
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2.\.6.: From London to Tork, is 2861200 Barley 
Corns; How many Niles 1s 1t ? Anſwer. 

2. 75. A Gentleman gave 30o Purſes of Money to 
his Daughters Portionz in every one of half 
the Purſes, was 100 broad Pieces of Gold, valued 
ar 25 5s, In every one of the other half, was 200 
Crowns, -and 50 Guineas, Engliſh Coin 3 How many 


Pound Sterling was her Portion valuediar? An- 


\ſwer, 

2. 8. A Houſe was Built and Finiſhed the firſt day 
of March, in the Year of ourLord 1620; How many 
Minutes has it ſtood to this preſehtrt 14 day of 7Fuly, 


1688? Anſwer, ; 


of 


'} 


CHAP. -XT. 


The Proofs of Addition, Subtrattion, 1Mu!- 
: riplication, and Diviſion. 


HE ſafeſt way is to prove theſe ſeveral 
Rules one by another, for all other ways are 
| ſubje& to Error. = 


To Prove Addition, 


1 Addition # proved by Subtra@tum : 
123 A Let Xbe the Sum made by the Ad- 
256 B + dition, of the NumbersA and B; 
ſubtra& either of the Numbers ad- 


| 148 X {ded, ſuppoſe B, from the Sum X, 


2% If the remainder C 1s the ſame with 
'the other A, the Addition is right; if 
ii23'C © 'not there 15 an Error. 


»4 
LY 
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Burt if you have a Sum 7, made by rhe Addition 


of three Numbers D, E, F, or more, 
ten the Proof is after ths manner; be- 
gin from the left hand, and ſay, 2, 8, 
and 4 make 14, which ſubtracted from 
16, there remains 2, which with © 
makes 20; then 9, 3, 7, makes 19, 
which taken from 20, there remains 1, 
which with 8 makes 18 3 7, +5, 6, make 
18, which taken from 18 there remains 
nothing; therefore the Addition 1s 


297 D 
835 E 
476 F 


——— 


168 L 


mn is Eno 


210 


right, teeing the Sum T 1s equal to all irs parts take 


en together, 
To Prove Subtradtion. 


Sabtrafton is proved by Addition ; Add 
the remainder X to the Number Subs 
rrated H; then if their Sum K agrees 
eth with rhe' Number G, from which 
che Subtraion 1s made, the SubtraQion 
35 right; bur wrong if not. 


234 G 
2 H 


182 X 
62 
234 K 


Alſo Subtra#ion may be proved by Subtraion, thus ; 


Subtra& rhe remainder X from G, and 
the new remainder xwilb be L ; if this 
agrees with the Naomber H firſt Sub- 
rraced, the firſt Subrra&ion was righe 3 
the reaſon of each Proof is plain. 


To Prove Multiplication. 


Multiplication is proved by Druiſion; Let 
the Numbers multiplying one another 
be N, P, divide the Product Q, by the 
mulripher P, if the Quotient R agreeth 
with che Multiplicand. N,/ the Multipli- 
cation 15 truly performed; if nor, the 
COncrary « 


234 G 
52 H 
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The Reaſon is manifeſt from the firſt Definition of 
Multiplication and Diviſion; if the Multiplication be 
performed by the Rods, rhere 1s ſcarce any need of 
a proof, thar Method 1s ſo ſecure from error ; yet if 
you are willing to prove it, there 1s no proof eaſier 
than to reiterate the Mulciplication, 


To prove Diviſion. 


BS A Diviſion 15 proved by Multiphicatts 
3) 24, 8(124 C on; let the Diviſor B be multi- 
2 plyed by the Quorient C, if that 
—_ produces the Dividend A, the 
Diviſion is rightz as is manifeſt 
from the Definition of Diviſion 
— and Mulriplicarion : if after the 
I Divifion any rhing remains, 
© muleiply che Diviſot E by 
the Quotient F, and to the 


Diviſ. Product G add the remainder 
E A 2. if the Sum H is equal to 
3) 24- 11(803F the Dividend A, the Diviſion 
24 1s true ; Bar if the Diviſion 
"73 is performed by the Rods, 

'9 there is ſcarce need of any 
—— proof 3 but if you have a mind 
- fo prove it, the Multiplicari- 


on! neceflary for the proof 


2499 G is performed by the ſame 
2 Rods, reſting in their places, 
2411H which ferved for the Divi- 
ſion. 
An eaſie way of Diviſion. 


Beſides the two Methods of Divifion already deli- 
vered, I will add on2 more, which to me ſeems the 
compleareſt, the parcicular Multjplications _ > 

je 
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diſpoſed in operation, - that from them rhe Divi- 
fion is proved withour any new Multiplication or 
Writing cut again the particular produQs afore- 
fatd for Addition; and is thus. 

Let the Number 4489 be given to be divided 


VIELM kw 

To rhe lefr Hand of the Dis 7(2 
vidend write the Divifor 34 Iz & 
making aLunula between them, $ 3 : 
alſo make a Lunula to the right 34) #rF9(r 34 
Hand of the Dividend for the 342 6 
Quotient, and draw a lime; be 
rhen ſeek as1nSeR. 2 Method ; 
1. how often 34 is contained Y 
" 45: _— you will - d bn — — 

e 1, multiply the Diviſor 8 c 
1. and virire the ProduB under E729 


DC EET 


the line, and fubtra& ir from 

the Figures in the Dividend over it, ſo there re- 
mains 11. which write over the ſaid Dividend; fo 
you have 118 for a new Dividual; feek how often 
theDiviſor is contained in thar,which will be 3 times, 
cheDivifor Multiplyed by3. makes 102 which I again 
write under the line and ſubtra& ir from the ſaid 118 
and write the remainder, if any, overit; then you 
have another new Dividual 169 1n which the Di- 
viſor is contained 4 rimes, the Produf of whoſe 
Malriplicarion being alſo wrote under the line, 
and fubrracted from rhe Dividual, there remains 33, 
and ſo the Diviſion 1s ended. 

Now the Diviſion is proved thus ; add all the 
Figures wrote under the Dividend together, taking 
in the remainders, if any happen 3 and if the Produ& 
be equal to rhe Dividend, the Diviſion is rightly per- 
formed 3 the contrary if not equal. . 
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Shall not here Write the m ays of proving by caſting a- 
_ way the Nines, becauſe they are fallactous , yet ſhall 
ſhew the many excellent properties of the ſaid Number. 

1. Nine Meaſures every "Number, whoſe Figures taken 
ſimply makes Nine, ſuch Numbers are, 18, 27, 36, 455 
$4, 63, 72, 81, $0, 99, 108, 117, 126, and infimte 9- 
FerSs 

2. Tre Figures of every Ninth Number in a natural Se- 
r105 of Numbers,continued infinitely, from aUnit,being taken 
ingly (added together make g.thoſeNumbers only excepted, 
whoſe Figures are all Nines, of which ſort 1s 99, 999, 1c; 

2. If any Number conſiſting of two Figures, that 9 does 
not meaſure, be divided by g. the remainder ſhall be the 
{ame with that which remains, if the Figures were taken 
{ngly and divided by g ; as if 64 were dtutded by g there 
remains 13 now if the Figures 6 and 4 are taken ac- 
cording to their ſumple value they make 10, which being 
vided by 9, leaves alſo 1; this is manifeſt from 1 and 2. 

4+ But if the Figures compoſing the given Number, be- 
ing tahen ſingly make leſs than 9, that which they make 
ſhall be the remainder which is left, if the given Num- 
ber be divided by 9: Let 33 be given theſe divided by 
9, there remains 6, that 1s, ſo much as the ſingle Figures 
2 and 3'mabe. 
5+ Wherefore from theſe it follows, that of every Num- 
ber druided by 9 there remains the ſame, which remains 
when the Figures of that Number are taken ſingly and 
divided by 9. 

T have not read any who have opened the Reaſon of 
theſe things but I will ſhew the Fountainin a word; Nine 
1s leſs rhan Ten by Unity ; If you rightly weigh and 
apply this, it will not be difficult to deduce the Proper 
ties afore-mentioned, 

Moreover, although this Property is both.cxcellent and 
maſt true, yet the Proofs made from it are fallacious ; 
for if from th? Figures of all the Numbers to be added, 


imply 
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ſimply taken, 9 be caſt away as often as it can; that 
is, are divided by g, and the remainder be reſerved; 
alſo if from the Figures of the Sum taken ſimply, 9 be 
caſt away as often as it can; and if this xemainder is 
the ſame with the firſt remainder, the Addition is con- 
cluded to be rightly performed : But the Concluſion is 
falſe ; for although for the moſt part it does not ery, yet 
there may be Infinite caſes gruen, 'in which this Proof 
ſhall declare the Addition right when it is wrong ; the 
reaſon is becauſe 9 (or ary other Xumber) by driding 
two unequal Numbers, may give one and the ſame re- 
mainder ; which is manifeſt of its ſelf., 


Example. y 


In the Numbers A, B, C, 3 and ; are 8, and8 ae 
15, caſting away 9, and there remains 1,” which with 
2 makes 9, which caft away; 3 and 4 make 5, there- 
fore the Numbers A and B, being divided by 9, there 
remains 75: Now in the Number C, 8 and 3 make 11, 
caſting away 9, there remains 2, which with 5 make 
7; therefore in each part, both in the Num- 
bers A B to be added, and in the pretend.- 353 A 
ed ſum C, there remains 7; yet C 1s not th 274 B 
true Sum of A B, for they make 592, In libe 33 C 
manner both in Subtraton, Multiplica- 5 
tim, Diviſion, and in the extragtton of Roats the truth of 


this manner of proof 15 to be ſuſpedeg. 
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Of Fraftians, or broken Numbers. 
CHAP. I. 


The Definitions of Fractions, and how to 
Write and Expreſs them. 


Broken Number, which is alſo called a 

Fraftion and Piece, isa Part, or Parts of 

a Unit, repreſenting ſomething whole and 

divifible; as if any whole were cut into 

five equal parts, and any ſhould take three of them, 
choſe three fifch parts are called a broken Number. 

Wherefore ſeeing a broken Number is the part, 

or parts of any whole, it muſt be wrote with ewe 

Num- 


— 6A - - 
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Numbers, whereof one may tell haw many parts are 

ms taken our of the whale, and the orher what parts 5 
| allo choſe Numbers are to he wrote one over ano- 


cher, drawing a Line between them, as you ſee done 
in theſe Examples. 


I 2 £4 I 
A-B=aC4DE 
| The upper Number ſhews how many parts are tak- 
en out of the whole,or Integer; the lower ſhews into 
how many parts the whole is divided; and ſo what 
thoſe parts are, which are taken out of the whole. 
Therefore the upper Number (becauſe it tells the 
| parrs taken out of the whole is called theNumerator; 
but the inferior (becauſe it ſhews what manner of 
parts are taken ) is called the Nominator, or De- 
nominator. 

The FraQtions, A, B, C, D, are thus expreſſed; 

A one Second, or an Half; B two Thirds; C four 
Sevenths; D eleven Thirteenths. 

Bur alrhough a Unit for the moſt part is taken for g E 
the whole, or Integer that is Divided, yer it may ry 
be ſuppoſed to be any other Number; and ſo the 
Fra&ion E (if the whole or Integer be 64 Crowns) 
ſignifies five eighth parts of 64 Crowns. 

To underſtand the Nature of Fraftions thorowly, 
this 1s carefully to be obſerved, that FraQtions do not 
differ from whole Numbers in the main : The only 
difference is, that Fractions deſign things which are 
parts of things deſigned by whole Numbers; and 
therefore the Unities of a broken Namber are re- 
lative, but the Unities of a whole Number are ab- 

ſolute. For Example, Let 325 Pound be given, , 
and the FraQion &, that is four Twentys of one = 4 
Pound, the whole Number 125 contains a hundred *? - 
and twenty five Unirs, whereof each is a Pound 
likewiſe the Fra&ion a, that is, four rwenty parts of 
a Pound, contains four Units, each whereof dengre 

| one twentieth part of a Pound, that 1s, a TUO, 

an 
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Shillings, which is a whole Number, as well as 125 
Pounds. Further, | every whole Number, deſigning 
the part of any thing is a FraCtion, if it be compared 
with the greater whcle Number, for 2 Shillings are 
the one tentlr of a- Pound, or b, and 3 Feetare the 3 
fifths of a Pace or c, and 2000 Paces are the .rwo 
fifths of one Italian Mile, or d. Ir concerns Learn- 
ers to conſider theſe things very well; for the chief 
reaſon why the treating of broken Numbers uſerh to 
ſeem fo difficult and obſcure to them, 15 that they 
run to learn the Operations and Rules of Fra&ions. 
before they underſtand their nature. 


and thence four twenties of a Pound ls four 


A General Obſervation, 


When two or more Fractions are compared be-' 
rween themſelves, they are to be underſtood always 
parts of the fame whole or Integer, unleſs the con# 

trary be declared, 


CHAP. II. 
The Theorems of Fract1ons. 
THEOREM rt. 


Very Fraftign is to its Whole or Unity, as the Nu« 
merator is to the Denominator. 

Demonſt. This is manifeſt from the Definition of Fra» 
&ions eXplained in the preceding Chapter; for ch eDe- 
nominator denores the whole cur into ſo many equal 
parrs as there are Unirs in the ſaid Denominarot : 
Bur the Numerator ſheweth how many parcs are 
taken of che whole ſo cur. Therefore ſeeing a Fra» 

&ion 


wes me op ha: Y Om that 


: «1 
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Qtion is nothing elſe, cut the Number of Parts which 
the Numerator ſheweth to be taken of the whole ; 
ir is manifeſt, that the Fraction is to irs whole, as 
the Numerator 'is' ro: the Denominator ; which be» 
ing rightly underſtodd thereon depend the follow- 
ing Corollaries, 


Corollary t. © 


K THEN the Numerator is leſs than the Denomie 
nator, the Fraftion is leſs 'than its Whole, or 
Integer. Me P | 
When the Xumerator is greater than the Denominator, 
the Fraftion is greater than its Integer.. So the Fraftion 30 
a,which is thirty twenties of a Pound(thar is 3o Shil= 20 4 
lings) is greater than its Inceger, that is, than a 
Pound, or 20 Shillings. my 20 h 
the Numerator is equal to the Denominator, the > 


IX Fra#ion « equal fo its Integes.. D@ b, that 5 20 


Twenties of a Pound (that is 26 Shillings) make a — C 


Pound ; fo c, d, are equal to a _Linite, or to the 3 

whole, which a Unir doth repreſent. 4+ Fl 
. 4 

| - Corollary 2. 


OM this Theorem is gathered 'the Truth of 

that which 1s delivered in the firſt way of Dis 
viſion, Chap. $9. SeR. 8. viz. Thar when a lefer 
Number (2) is to be divided by a greater ( 3) the 
Quotient is had; if the greacer be wrote under the © 
lefſer, ſo as to make the Fraction f, for by the De- 3 
finicion of Divifion, Chap. 9. che Quotient is to Us 

nity, as the Dividend, which here 3s 2, is to the 
Diviſor, which here is 3 bur alſo the FraRion f 1s 
to-Unity, aS2 to 3, therefore f is the Quorient.. . 


M THE- 


—_—”— 


- plained in Thear. 3, 4» 5+ 


145 Pqactical Frithmetick, BOOK 11; 


THEOREM 2. 


Ty 'F as the Numerator a -of one FraJion 
EE F Þ} i to its Denominat b, ſo the Nume« 
8s q© 'rator c of another Fradion, is to its 
b ” is 54 Denominator d; thoſe Frafions are equal. 
h = Or thus, If a..b:: c..d; I ſay 


Demonftration. By Theor. 1- E.«1:: a. ;b3:4 


_ by Hypotheſis, a.. b:; c..d; wherefore E-;'1 


::C ..d; again by Theorem 1, F..1::c..d45 
Wherefore E.. I::F.c 1: Ther econe. Top 
F have one and the ſame reaſon to Unity, by Euct. 


- $5.9. E=F,; that is, the Frations we equal ro one 


another. W. W. Demonſtrated. | | 
Wherefore the value of Frattions is not to be eſtimated 

by the greatneſs of the Numbers by which they gre ex- 

preft, but by their Progortion, which ſhall be further cx 


mire v 


THEOREM 'Y 


HE Fraftion A, #s greater than a« 

A B nother Frafion B, whoſe Numerator 
e3 28 &, hath greater reaſan to.its Denominatar 
fis 6h f, thanthe Numeratyr g of the ather, toits 
Denominator h. SHrESs _= 
Demonſtration. For by Theor. 1. A..1::C..f; 


© again, B.«1::g.e hz but by Hypotheſis, e. .f is, 


greater thang ..h; hence alſo A.. 11s greaterthan 
Por 33 therefore by Eucl. 5. 16. A is greater than 
z thar is, the FraQtion A 15 greater than the Fra, 


F | 


&ion B. W. W, D, 


'THEE5 
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THEOREM 4... 


Hoſe Fraftions are equal, whoſe Mumerators being 
multiplied intg thei alterne. Danominators, produce... 
the ſame Number. | 
Let the Fractions E, F be e girens 


if axd —= k, and alfo cxb—=k. SF 
fay the Fradions Band F are > 2 2 gc 
b 4 64d 

Demonſtr, By Hyp.axd=k, and yy 2 


.cxb=—=k, tharis, a x wg dp- 


' + »d; wherefore by Theorem 2, E — —F. W. W. De« 
monſtrared, 


| therefore by Eucl. J. 19. 4.. b: 


THEOREM & 


T #4 T Fraftion A is greater than another B, whoſe 
Numerator multiplying the others Denominator, pro- 
duces a Number greater than that produced by its Nu 
merator, being multiplied in the Denomjnator of the 


Ler gxn=d, and AAK=6, 


becauſe d is greater than c, I, ſay d 18 12 c 
a SY is no [Loa hem than B. £82 3m 
Alas 5 h4 9 n 

gear ior ta C5 rod Cor. a B 


; Book 9. Eucl.. g hath 

_ to h, than m. Rach ro 

4 therefore aig Theor. 3; of this' Chap. the Fraction | 

"> 1s - waa than the Fraction B, W, W. Demon- 
rate l 


Corallary. 


From the 4 and $ Theorems is had an eafie way 
tot whether Fractions are equal or unegual, and 


which is the greateſt, | 
M 2 THEF 
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Ra#tions (D, G) having the ſame Denominator (p) 


have the ſame Proportion one to the other, as thetr 
Numerarors (m, n)have; thats D..G::m..n, 
Demenſtr. = Theorem 1. D..x 
. p35 allo | 


D G _ ; - 4 R$ 1,09 6, 
m7 $ Nn rheretore by Enclid 5. 22. by equa- 
p8 8 p liry of Reaſon, D,. G-+ m..nz 

| which was to be Demonſtrated. 
THEOREM 9. 


ET the Fraftions P and R be given, and lev the Nu- 
_ meratar a of the firſt multiplying the Denominator 


O, of the other, make ao, and the Numerator c of the 


ether multiplying the Denominator of the firſt n, produce 
cn 3 then the Frafion P ſhall be to the Frattion R, as 

ao if tocn; that #P.,R::a0..co. - 
Demonſtr. By Theor. 1. P.;1::4+..n, and by 
a Schol.10. Hyp. nx © — no, and axXo= ao; 
Prop. 1747» no therefore 440... no ::4..n; where« 
b the ſame, a0 cn foreP.. 1::40. .no; again becauſe 
Cc 22.5. P23 cR by Ayp.-nxo0— no,and nxc — nc, 
yy therefore b no-. cn::0..n, and by 


; he whole, Theor-1-R.-1::c..ozhehce therefore 


by equality of Reaſon'cP..R..z 
::M.,noR:; :a0.. nc. W.W. Demonſtrated. 


THEOREM 8. - 


] F two Fraftions (C, D) have the ſame Numerator (a) 
the firſt C, and laft D ſhall be in reciprocal Proportt- 
en with thetr Denominators (0, n) that # C..D:: 


O:.0h - 


De- 


_ 
. 


4 21) = Mt 


— 


q 
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Demonfty. Make a xo = 20, and 
_  — 20 .. M:70o.1; 20 an 

y the eding Theor. C..D :: 2 A 
20 ..an; therefore C.. D::0..n, Lo wal D. 
wW. W. Demonftrated. | 


CHAP. IL 
Redinjion of Frattions. 


PROBLEM 1. 
To Reduce a Fraftion to its leaſt Terms. 


® . 


| FraRtion is faid ro be reduced to its leaſt 
A Terms, when another%s found equal there- 
to, bur expreſſed in le; Numbers. 
Let. the Fraction A be given to be reduced to its 
leaſt Terms, | 
Conſtrutiion. By Prop. 3s. Eucl, 9. 
| find the two leaft Numbers that have A B 
the ſame Ratio ro 6ne another, as the n27 Zr 
Numerator n, hath ro the Denominaror p35 yy ; 
p, which ler ber and r; then n..p-:: 
T..t. I fay the FraticnB, made of r and ?, 15 thar 
which 1s required. | | 
Demonſtr. By Conſtruaion n.. p::r..t; there- 
fore by Theor ' 2. of the foregoing Chapter, the Fra- 
Qion A 1s equal to B3 neither can rhere be given 
another Fraction in lefier Numbers equal co the ſaid 
A; for, as 1s manifeſt from Theorem '2, ro perform 
this, there are required rwo other Numbers 1n rhe 
fame Proportion, as # top, and leſs than r, t, already 
found, which is impoſlible to find, 


M 3 But 
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But if the Terms n, p, of the given FraQion A, are 
the leaſt in their Proportion, it cannot be expreſſed 
In lefſer Terms ; and whether the Terms n, p, are the 
leaſt in their Proportion, is known. by the very 
ConſtruQtion, from Euclid 35. 75 and univerſally 
Numbers which are prime one to another are the 
 leaft of all Numbers that have the ſame Proportion 
with them, by Excl. 7. 23. Goh 


bo PROBLEM 2. 


To Reduce Fraftions to a common Denc- 
w1mator. 


PART 1, 


ET there be any two Fraftions N andP given, 

.&- to be reduced to a common Denominator. 
Conflr. Multiply che Denominators together, and 
". the Produ& ſhall be rhe common 


N P Denominator, as b x d=bd; 


s Cc then mulciply the Numerators 

b 4 = 56:4 into their contrary Denomina- 
rors, and . the Produdts ſhall be 

ad cb 18 20 new Numerators, to the new or 
| — common Denominators, as ax > 


\ bd bd 24 24 =ad, and c x b= ch; I fay 
Fo =ad, KD == ay 

RK IT RT then that the Frafjon R = N, 

and T = P. | | | | 


©- Demon. Becauſe by Conſt. a xd — ad,and bx d 
== bd, hence by Euclid 7, 17. ad e.. b4:;4..6; 
therefore by Theorem 2. of the preceding Chap. N 
—Rin like manner, ſeeing ec xb=cb,and -b xd— 
bd, it follows that ch., bd..c ..d; and therefore 
P==T, wherefore the FraQions N, P, are reduced 
o a common Denominator, which was to be 
ONE. Os MN Y LPs 


PART 
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' ET there be given three Fraftions G, H, T, or 
more, to be reduced ro a, common Denomina« 


tors 

' Canſtr, wk 2 all the Deno- G H k 
minators b, d, ft, one into the os er 
ther, asbx d xf, and the Pro- , 71G fo 
du& bdf ſhall be rhe common 
Denominator. And multiply the R T Y 
Numeraror of each given Fra 


Qion,into all rhe other Fraltions þdf bdf * bdf 
nominators, and the ſeveral 
duds ſhall be the Numerarors KR oF 
ro the common Denomipatorz . 144 192 24 
ſd axdxf —adf, cxbxf— 192 192 19 


cbf, and exbxd = ebd, I ſay 

Demonſt. By Eucl, 5. 17. adf.. bdf: :a..b there- 
fore by Theor. 2, R=G again, hecauſe cbf. . dbd 
::C..d; therefore T = H, Again hecauſe cbd. . fbd 
::Ce..{; therefore V='I, and fo the Fractions G, 
H, I, are reduced to the Fractions R, T, V, having 
one common D=-nominator, which was to be done. 

The Letters ſhew all the Operation of each part at 
firſt ſaght, which excellent Property belongeth only ro Spes 
cious Arithmetick. | 


PART 3+ 
E T there be any Number of Fraftions, as A,B, C 


L, given to be reduced to a common Denomina- 
ror, and in their leaſt terms. 


C Ole 
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ConſtruZtion. By 36 and 38 of Excl « 


A B C9. find the leaſt Number 24, which 
3 5 1 the given Denominators 4, 6, 8, will | 
4 6 8g. meaſure, and that ſhall be the com» 
24 mon Denominator z divide this come 
mon Dencminator by rhe Denomina- 
rors 4, 6, 8, and by their Quotients 
6s 4 3 6 413, multiply the given Numera- 
138 20 3 teors3, s, 1, which ſhall produce 18, 
24 24 24 20, 3, for the new Numerators. 
D E EF . NowvT fay, that the FraftionsD, 
| E, F, having one common Denomi- 
pator, are equal to the Fradtions A, B, C, given, and 
alſo arc in their leaſt Terms. | 


Le:monftration 1. That they are equal, from the 
Conftru?, and Eucl. 9. 19. it's maniteſt, 4 .. 24: 3 
- « 18, chat by Permurarion 4 .. 3:: 24 . - 18,and 
Inverily 3-+4 :: 18-.245 wherefore by Theor. 2, 
A 7 by rhe ſame way of arguing, B=E, and 
E == Sa 

Demonfly 2. That they are in their leaſt Terms; to 
ger Frations of the ſame Denominator, equal to the 
given Fraftions AB C; of neceſſiry the given Deno- 
minators 4, 6, 8, muſt evenly divide the common 
Denomin:tor ſought, giving ſuch Quorients, which if 
mulriflied into the Numerarors given, may produce 
re new Numerators ſought , but by Confiru9ten the 
common Denominator 24, already found, is the 
leaſt which the given Denominarors 4, 6, 8, do even- 
ly divide - Therefore there can be no other Fraftiors 
Grd, having a common Denominator, and in their 
leaſt Terms equal to the given Fractions A, B, C, 
ether than D, E, F, which are already found. 


PROB. - 


'as is manifeſt from Theor. 2. 
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PROBLEM 3: 


To Reduce a Fratjon to a Denominator 
aſſigned. 


F* T. the FraQion F be given to be reduced to a» 
nother Fra&tion, whoſe Denominator ks d. 
Conſtrution. By Eucl. 9. 19. to 

b, a, d find a fourch Proportional, F G 
which let be c, which with the De- a 2 8 c 
nomirator d, makes the Fraction þ3 12d 124 
G equal ro F, the FraQtion given, 24 © 


Burt if b do not meaſure or evenly divide e, as in 
this ſecond Example, where b dividing e gives the 
Quoxient n, m, write the Integral Part of the Quoe» 
tiene.over the Denominator d, then the FraQMon n, 
d, Fm of p Foes is ſix Eighths, .with. ewo Fifths 
of one Eighth) is equal to the FraQtion a b. 

Demonſtr. Becauſe b..a::d 
+. 0,mz it is manifeſt char the m þp 


Number n, m, declares how- aq 8d 6na2,1 
many parts of d, that is how- F; 3d 5,8 
many eighth Parrs muſt be 32e/N / 

taken out of the whole, ſo as 63 m 


to have 2 Fraction, whoſe De- $2 | 
norinator 1s d, equal to the FraRQtion a, b; ſeeing 
therefore every Unit of rhe whole Number n ſhews 
thar ſo many eighth Parts are xo be taken out of che 
whole; ir 1s manifeſt chart in rhe Nnmerator n, m, - 
ſomething 1s lefs than a Unir ; ro wit, that m ſhewerh 
ſomewhar elſe, leſs than one Eighth, muſt be raken 
out of 11's whole, viz. m p, that 1s two fifchs of 
one Eijhih, which is a FraRion of a Frafion; bur. 
more of tizele 19 Chap. 8; | 


The 
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| The chief uſe of this Problem is, 
” . - _ to know the value of any pgiven 
20 Fra&ion in thoſe Py with 4 are 
— moſt common and beſt known z. as 
8) 140(17 4013 If ir were required to know how 
PN many twenty parts of a Pound, the 
at Fraftion -} of a Pound is; thar 15, 
60 how many Shillings are thereinz 
7.98 It is found by the Rule thus; as 
OY 8.47 «20 0 « O that required 
4 multiply 20 by 7, and divide by 8, 

and the Quotient gives 19 5, which are the Shillings 


equal ro.the Fraftion given. 

*Aﬀeer the ſame manner may be found the value of 
any FraQion in the parts. of the whole, beſt known 
and moſt —_ that i by Ramp = Nor 
merator of rhe Fration given, by any parrs affigne 
of the whole, and dividing the Produ& by the De- 
nominator, for the Quotient gives the Number of 
Parts denominated, as was required, 


Examples. 
F How many Shillings are contain- 
20 ed in £- of a Pound ? 
apnea 8 Multiplied by 20, produces 
11 )160 (14 1260, whic divided by 11, quotes 
- =" "BF 14 Shillings, and + of One Shil- 
FEE yang. -- | - 
50 
44 
6 . 
"BD How many Pence are contained 
12 in. of a Shilling, 
— Multiply 6 by 12, the Pence in 


11)72(6 one Shillingz and the ProduRt 92 
65 divide by 11, and the Quotient is 
F 6 Pence, and <- ofa Penny, 


How 
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_ How many Pounds are contained I12 

in 3e of a Hundred? 30 

_ Multiply go by 112, the Pounds —— 
ina Hu Weight; the Produt 98)3360(34 
3360 divide by 98, and rhe Quort- 294 
ent gives 34 Pounds, and 33 of a. —— 
Pound, which by the ſame 'Me- 420 
thod may be Reduced to Oun- 392 
CES. | FE — 


28 
PROBLEM 4. 


To Reduce a Frattion preater than its V Vhole, 
| | or an Improper Frattion) to a whole Num: 
: 3g | 


Be the Improper Frattion be A ; A 
divide the Numerator b, by the b 12 
Denominator c, and the QuoriFat d, , | 3 dq 
ſhall be equal. ro the Fration A. ' 

Demonſlr. By Theorem 1. Unity being put for a 
Whole, A... 1::b..cz and alfo by the Definition 
of Diviſion, d..1:-b..c; therefore by Exclid 
$. 9. A =d which was to be Demonſtrated. | 

' Bur if when the Numerator 1s divided by the Dr. 
nominator, the Quotient is a whole Number, with 
a FraQion, as it happens in the Fragion 
B, then the given Fraction cannot be B 
reduced wholly to a whole Number; C 14 /e 2 
and the whole Number and Fraftion q ,\ 3, 
taken together, ſhall be equal to the 
given Fraction; the Demonſtration 

hereof, is the ſame as before. 
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Upon the ſame reaſon is grounded what was added at 
the end of Diviſion, whereby Pence are reduced to Shil- 
tings, Shillings to Pounds, Feet to Paces, Paces to 
Miles, 8c. As if I would reduce 12000 Pence to Shil- 
lings; I divide 12000 by 12, and it- produces 1000 
Mes which divided by 20, produces goo Shil- 

ngs. | 


PROBLEM x. 


To reduce @ whole Nnmher to a FraGion, 
whoſe Denominator u given. 


E T the whole Number a, be given to be ree 


: A to a Fraction, whoſe Denominator may 


Multiply the given Denominaror b, 


8-3 by the whole Number given a, and un- 
k d 4 der your Produ& c, wrice the given De- 
E nominaror b, thence is made che Fras 
as Cc Rion E; 1 fay E—a. 
"<« 4 Demonſtr. by the Definition of Multi» 


plicarion, Chap. 75..c..b::4a..15 al- 
fo by Theorem 1.C .. b:: E. . 15 wheres» 
fore Euclid . 9. a= E. W. W. D. 
k If a Unir be wrote under atty who!e Number, as 
— 8, icis made a FraQtion, or rather ſomething like- a 
Frattion Equivalent to the Tnreger 8. 

Upon the ſame reaſon #s grounded what was added at 
the end of Multiplication, whereby Pounds are reduced 
to Shillings, Shillings to Pence, Miles to Paces, Paces 
to Feet, &C. | 
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CHAP. IV. 
Addition of Fradions. 
To add a Frattion to @ Frattion. 
CF the Frations (as A, B) have LL 8 
one common - inator , s 5s : 
"then add the Numerators 2, 6, to» 


- 8 
gether, -and write their. Sum 8 o0- C — 
ver the common Denominator- e3 5 


and the Fraion C, which ariſes + Wonkl is E 
from thence, is the. Sum of the CS... F 
If theFrations have not one ® 75 2- G 
common Denominator, as D, E. xy £9 
by Prob, 2. ' Chap. 3. Reduce H — 
them to the ſame Denomiuator as 35 
F, G; che Sum of which H, is cqual to D, E, piy. 
_ yn 
IL 
To add an Integer to # Frattion. 
Y Problem 5. Chap. 3 Re» A 
duce the Inreger A, to the : SV 
Fra&ion C, having the ſame De- bg, 
nominator with the given Frattion pb Ip 1 
B; then add, as in SeR. 1. : NJ 


I57 


RR 
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vu. 
Toadd many Integers to many Ira ions. 


'A DD the Integers ſeparately intoone Summ, and 
add the FraRions ſeparately into one Summ, as 


153 


an Section. 1. add rhefſe two Summs rogether as 
an Seton 2; | ? 
. Let 34; 43, $55 be given to 


F: be added rogether. 
33 . 99 The Summ of the Integers is 
2 x2 then to find the Sumum'of the 
4-18 g 5 Fraftionsin their leaſt terms 3 I 
7” firſt ger the leaft common -Deno+ 
3— 2g minator, by Eick 38, 9. which 
=P is 18, then dividing that, by the. 
mn —— ſc Dconintors 1..ger the 
T2 22 99 33/26 Which, mulgl-, 
13 Plicd bythe ſeveral Numerators 
216 Ofrhe Craftions given, produce; 


215 22 ',,.; Numeratorsto'rhe/Denominator: 
FTW 


13 


13 and FraGtion 22. to be added together, which is 
done by SeRtion. 2. Thus multiply, 12 by 18, and un- 
der its Produ& write 18, then add the Numerarors 
together, and /under their . Summa .write the Came 
mon Denominator 3 ſo the Fraction *5is the Sumna 
of the OR Nymber and FcaQions given which: was 
 The' Demonſtration of all this; is ſufficiently mardfeſi 
ro CHAP, 


T, 


money 7 


' Prob. 2. Chap. 3. which Sub- 15 15 
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DE ee 


CHAP. V. 
Subtrafion of FraGions, 


' To Subtraft a Frattion from a Frattion. 


I59 


F the Frations have the 


ſame Denominator (as 3 ® In | 

: and K )SubrraQ the $ 5 

” Numerator-(2 fron the 1 24: An 
greater (3) and under the re- 5 


mainer 1, write the.common De- | | 

naminator. The Fraction L - BaIFBIFE willbe 

the remainder-'of the lefſer Frattive given 1, raken, 

from the greater RK. | | 
If they have ſeveral De- 2 


 nominators (as Me 3 apaee | Foy IN 


them to others O, ÞP, havi 
common. Denomunator , , .-0- 


rea& one from the other, as B... Q 
before, and che remainder will Ig 


beQ 


i. 7 
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IT. 


To Subtraft a Frattion (leſs than a Unit, of 
its whole) from a whole Number. 


Take a Unit from the Integer 


S | 
R, or a Fraction bz b equal to # 
Ws 3 ES , Unit, from which * Subirag the 
17 175 ogijvenFraQion S, which is done 
_2C by SubrraRing irs Numerator 4 
** 19 b from the Numerator b;, and 
T writing the femainderc over the 


common iDenominaror b, for the 
Frattion T, ariſing thence with the whole Nurnber 
leſs a Unit, is the remainder ſought. | 

Demonſt. From Corol. 1. Theor. 1. Chap, 1. it is mas 

nifeſt that the Fraction b b is —to:a Unire 3 where-' 
fore when 1 Subtract S from bb, I Subtra&t S from a 
Unire 3 but it is manifeſt from Sefion 1. that $ jsra-. 
ken from bb ; if I Subrra&t 2 from 6, therefore S 1s 
SubtraRed from a Unice, when the Numerartor a is ta- 
ken from the Denominator 6; rhe reſt is clear, 


III. 


To Subtralt a'Fraftion ( gra than a Unit) 
om a whole Number, or to Subtraf? 4 


whole Number from fuch a Frattion. 
Y Prob. 6. Chap. 3. Reduce 


18 

X 13 p” V the Integer” X to a Fradi- 
48- 13 on Y, having the ſame Denomi- 

Y— —.. nator with the given Fraction V, 
4 4 then Subtra@ the given F raQion 
q..39 V, from the whole Number fo 
4 reduced, that is from Y, as in. 

SEQL Is 


Afrct 


L- 
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I'V. 


To Subtraft a whole Number and a Fra#ion 


Y Sef. 2. Chap. 4. Colle& the 

whole Number with the FraQi« 
on (A) into one Summ (as C_) which 
Subtra& from the given whole Num- 
ber (B) as in the preceeding ScQion. 


V. 


from a whole Number. 


To Subtra# a whcle Number from a whole 
Number and a Fratton. 


F the Integer D, which is to be 
I Subrraced be leſs than the Integer 
E to which the Fraction F belongs;ſub- 
rra& the Inregers one from the other, 
and the remainer G-with the FraRion 
given F, ſhall be the remainer ſought, 


Bur if the Integer H, whichis to be 
Subrraced, be greater. chan the Inte- 
ger I, to which the FraQtion K be. 
longs, by Se#. 2. Chay. 4. Colle& 
the Integer I with 1ts Fraction K inco 
one Surnm (as L) and Reduce the 
Integer H..to the Fraftion M of the 
Gme Denomination with L, by Prob. 
s. Chap. 3- then the Subtration of 
M from L 15 performed' as in ScR. 1, 
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Or thus, ſeeing H is ro be 
p Sabtratted from I withK; H 
H 12, lf will be leſs than I with K; bac 


P ſeeing 18 given greater than 
: ' I ; it muſt. of neceſlity follow 

\\ 
I 2 — 14- char the FraQion exceeds the 
2 .& exceſs of H above I,and thence 


ON +S greater than a Unit, where- 
fore by Prob. 4, Chap. 5. Seek what whole Namber 
there 15 jn the Fra&tion K, and add ir ro I, So that O 
with 'N may be equal to I with K; . now, becauſe H 
muſt neceſſarily be leſs than O, take H from O, and 
the remainder P,ſhall be rogerher with the F ration 
N, 1s the remainder ſoughts - - 


VI. 


To Subtraft a whole Number with a FraBien, 
from @ whole Number with a Frattion. 


vÞ E T the Integer A andirs 
A B D 8—E Fraction B,- which is to 
| be ſubtracted, be collected 1n- 
© 7 35 #26 one Sum C, by Sect. 2. 
"Vo g.- ,. q--:*  Ohip-e like manner get 
'2 2. At the Sun F,, of the other 
two , E) Then reduce theſe Summs to the ſame- 
or:a common. Denominator, byProb. 2, Chap, 3- and 
perfotm the Subtrattion-as in Set. 1. 
The Reaſon of a theſe Operations 3s plain from 
themſelves | 


CHAP. 


fd Te... © 


—— —_—__Wp— 


CHAS VL 


Multiplication of Fractions. | 


I. 


To Multiply a Fraftjon by a Fra@ion. 


| O Mulciply A by 

| B,Multtpy the Nu- 
merators 0 # one 
| into another, and 


their Produtisom; alſo Mul- 
riply rhe Denominators. p, n, 
one intoanother,and their pro- 
duQ is pn, then 0 m ſhall be 


A B 
o2 4m 
P 3 s n' 
C C 
8 om 
Is pn 
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the Numerator, and þ n, the Denominator of the 
Frattion C, produced by the Multiplication of tne 


Fragen A, B. 


I. 


To , Maltiph a Fratticn by a whcle Number. 


| 'F © Multiply D by E, Mul- 


tiply the whole Number 
E by the Numerator & of the 
Fractioh D, and under the pro- 
du& n, writc m, the Denomi- 
nator of the given Fration D, 
then the Fcattion F chence ari« 
. !ing ſhall be the ProduR ſought. 


N 2 


«= 
k 2 5 


Or 
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| Or thus, ſuppoſe a lſnir ro be wrote under the 
whole Namber E, and the Multiplication will be as 


in Se. 1. | 
IIT. 
To Multiply a whole Number, and a Frattion, 
by a whole Number. 


ET the whole Namber with its FraQion be col. 
leed into one Summ, by Se&. 2. Chap. 4- then 
rhe Multiplication is performed, as in the preceding 
SeQion. | 
Or Multiply the whole Namber by the whole Num- 
ber ſeparatcly 3 and then the FraQtion by the whole 
Number. 


I V. 
To Multiply a whole Number, and a Frafion, 
by a whole Namber and a Frattion. 
B Y Sed. 2. Chap. 4. get the Summ_ of one of 
the whole Numbers and its Fration, and the 
Summ of the other whole number, and irs Fra&ion 3 
* and multiply theſe two Summs together, as in SeR, 1, 


Demonſtration. 


HE Operation of the 1 Se&ion is only to be 
demonſtrated, for the Demonſtration of the 
reſt will follow from that; it is required there- 
fore to ſhew that B..C:: 1.. A, that is, that B mul- 
tiplyed by A produces C, as is manifeſt from the De» 
- fins of Multiplication, Chap. 7, 


M 


dd 
Ie 
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mxpn=pnm, allon x 
om=0mn, therefore by The- pnm, 
orem 9.Chap. 2.B..C::pnm © 
..0nm, and by Eucl. 7.179. »þp 
pmn.. omn ::Þ.40; bur by A, 
Theo. 1. Chap. 2.1:;.Ac:p. 
«GG at B Bi: Cici. A 
wW WD. 


SCHOLIUM. 


HEN the Frans to be multiplyed together are 
! each leſs than a Unit, the Produd is leſs than 
either, which. ſeems ſtrange to them that are not well 
vers'd in Numbers , bat the reaſon hereof is ſoon demon- 
firated from the Definition of Multiplication. 
For Example, if AX B=C, 
then 1..! A; 2B! Loyd 
1 be greater than'A, alſo B ſhall 2 2 6 
be greater than C, but if Bx —A— Th C 
ADC; then againi..B:: A 5 F 2 9 
Y:C, and becauſe 1 % greater 
than B, therefore alſo A ſhall be 
greater than C. 
If one of the Fra*ions to be Multiplied be greater than 
a Vnit, then the Produ#t ſhall be leſs than that, but greate 
er than the gther, | 


N3 © CHAP. 


F 
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CHAP. VII 


Diviſion of FraSions. 


I, 
To Divide a Fraftion by a Frafticn. 


on” C Ivide A by B: If the 
a 6 by M2 3 D Terms m, n, of the 
ry =( | Diviſor B, meaſure 
the Terms a_and c, of the 

5 E Dividend A.; the Numbers 0 
5 and p, by which they are 
meaſured, copſtirute the 


n 3 Fraction C, and is the Quo- 
a n 20 tient ſought. 
Df — =— Pur if the Terms of the 


cm 27- Diviſor B, do not meaſure 

the Terins of the Dividend 

A, Invert the Diviſor B, and ir will be E; then by 

it ſo Inverred, multiply rhe Dividend A , and the 
Produ& D ſhall be the Quotient ſought. 

Or thus: If the Terms of B, do nor meaſure thoſe 
of A; multiply the Denominaror of rhe Diviſor, by 
the Numerator of the Dividend, and its Produd ſhall 
be a new Numeratoran; alſo the Numerator of 
the Diviſor, multiplied by 'the Denominator of the 
Dividend, produces c m, which is a new Denomi- 


22tor, and fo the new Fraftion D is the Quotient 
ſought. 


To 


wy,  < @* 


cY {6 75Þp 
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IT. 


nl divide a Fraftins by a whole Number, or 
a if One Number by a Fration... 


Uppoſe a. Unir ro be placed, under 
= the whole Number, and rhe-Di- 
viſion 1s done, as in Sc. .1 Ko: 


nm, 


To. divide a whole Number with a Arete 
by a whole Number with a Irafion. 


ET each be colleed inro one Sum, by Sea. 2 
Chap: 4. rhen berween the Iwo Sums the Dy 


vition is performed, as in SQ, Is 
TY om 


To Troids a large la Number with a :f rae 
Him, by a whole Neonver, 


Sfor Example: Ler 598, with FR 

. the-Fraftion A, be given ro 1...q; 
be divided by. 3, you :may: work 3) 59 851993 
this. conveniently, thus'; divide TT r 
the Integer 598-by '3,and it quotes PAR 
199. it any thing remains; as here 
'1, ad thar:ro the Frattion A, by 
SeR: 2.) Chap. 4, whence you have 
the . Sum By which divide by 3, as in Seat. 2. and 
write the: Quorienr C, to the Integral part of the 
Quortienr, 'then 199 with C, will be the Quorienr 


{o: agnt, 
N 4 D.- 
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Demonſtration, 


"LE firſt Operation in SeF, r, 
A B : & only - needs Demonſtration, 
a ,,M £ © for the reſt will be manifeſt from 
Yee p this. In the firſt place let m, and 
n, meaſure a, and c, by o, p; be. 
cauſe by Suppoſition m meaſures a, by 0; therefore 
by Euclid 7. Axiom 8. mx 0 = a: again, becauſe 
n meaſureth c, by p, therefore nx p = c; therefore 
by the Demonſtration of the preceeding Chap. B x 
C — A; therefore by the Definition of Multiplica* 
tion, 1..B::C.. A; wherefore by Permutation, 
1,.C::B..A; therefore by the Definicion of Di- 
viſion; Chap. 9. Book 1, C is the Quotient of A, Di. 
vided by B. a" | 
 Byt when the Terms of the Diviſor B, do not 


meaſure the Terms of the Dividend 


mna-* A, .then it ſeemeth very ſtrange 
F————mn that Diviſion ſhould be performed 
A "BY by Multiplication. : 
Wherefore it remaineth to De- 
pens monſtrate, that if A be multiplied 


by E, the Produ&t D ſhall be the 

cm Quotient of A, Divided by B. 
The Terms of the Divifor mul- 
tiplied one into another, produce mn ; that is,*m 
xn — mn, and mnxa == mna, and mn x c-=mnc, 
of which the Fraction F 1s. made ;' by Euclid 7, 17. 
Mna..mnc-:4..c; therefore by Theorem. 2. 
Chip. 2, F = A: Fur the Numerator m” of the Di» 
viſor B, dividing mn a, gives the Quorient na. (for 
zs fpecious Multiplication 1s performed onlyby ſetting 
| Terters togerher,ſo diviſion is by taking away df letters) 
and the Denominator n, of the ſame Diviſor B, di- 
viding mnc gives the Quorient:cm 3 therefore by the 
fiſt page herecf, the Fraction B dividetly the Fra- 
£100 F, by the Qpctient D a Freation ; gs 4 
ince 


; 3 by the Diviſor B Inverted , that is 
D 4 | 


> 2 
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nce I ſhewed before that F = A , Alſo B divider 


A by the Quotient D, the ſame thar ariſes from the 


Multiplication of A, by the Diviſor B Inverced; that 
is by E, which was to be Demonfſirared, 


SCHOLIUM. 


Ere alſo it ſeems ſtrange to raw 
H pi nakck wept in Diviſion of A ” M 2 
Frafions the Quotient is found for the 2 by— ( a 
moſt part greater than the Number 4 * 3 

which is divided; which always hay - 

pens, when the Diviſor is leſs than a Unit; but the reg- 
ſon hereof is manifeſt from the Definition of Diviſion 3 A 
divided by B, gives the Quotient C ;, therefore by the Dj- 
finition of Diviſion, 1, . C : 5B. A; that is by Per- 
mutation, I-.B::C-+ + A, but by Suppoſition 1 is great« 
erthan B, therefore alſo C is greater than A. 


| WT * 


CHAP. VIIL 
Of Frations of Frattions. 


S$ from whole Numbers cut A B 


inco Parts, ariſe broken 3 16 
Numbers or Fractjons, ſofrom the *,of 26 
parts. of whole Numbers ſub-divi- C_D 
ded in other lefler parts, are had $2 
Fractions of Fractions; as if I were —of 7 
to take A out of B; that is 3 5 
fourrhs of 15 Twentys of one E F. 
Pound, they are wrote as in the þ=2 of oa 
Examples | here fer; A, B, are 23 ee 


fourths of 16 Tiventvs 5 C, D, are 
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2 fifehs of one Sixth; F, F, G, are 2 fifchs of one 
Sixth, of three'Sevenths. | . 
For Coinpendiouſneſs, a Fraftion of a Fraftion 
may be cailed a ſecond Frattion; a FraQtion of a 
Frattion of a Frattion, may be called a third Fra- 
Kon, (oc. 
Before the Arirhmetical Operations of FraQtons of 


Fraftions can be Inſticuted chey muſt firſt be reduced 
to-ſ1mple Fragions, 


To Reduce . a. Second Frafticn to. 8 Simple 
F Frattion, 


| E T the ſecond FraQtion B, D, 
'D-'-D - be given to be reduced to a 
Rint + it imple Fra&ion 3 'multiply the Nu- 


$0. 8 merators a and p, one into ano- 
a JE ther, which. makesa p; and alfo 
\.8Þ <6 the Denominarors c,. n, one into 
pg another, which make c n, and the 
ſimple Fra&ion E, made of chem, 
. ſhall be equal to the ſecond Fras 
Qion B, D. 


Demonſtration. Eind Z by this Analogy, p.-n::c 
+» Z; it is manifeſt that D is the Whole of rhe ſec. 
cond Fra&tion B, D, and conſequently that B, D. . D 
£:4+. C3 but by Theorem 1. Chap. 2. the ſimple 
Fragion D..1::Pp..n; that is by Conftru&ion 
C..Z; wherefore by equality of reafon B, D..rx 
2:4 .+Z, again, becauſe by Conſtruction p..n:. 
C.- Z, therefore by Enclid 7, 19. pL =cn. 

Wherefore ſeeing p X a—ap, andÞXZ =cn, 
4 1s ſhewrybefore; therefore by Euchd 7.17. a..L 
:$AÞ +. cn; bur before ir. was ſhewn tharB, D.. x 
::&-+Z; therefore B, D..1::ap. .cn; and by 
Theorem 1. Chap. 3. ap.. cn ::E.. 1; cherefore 
by. Euclid 5.11, B, D.. 1::E.,. 1; therefore by 
Euclid 


a a4 ods tug 


w_ 


id. Jt. Fd EO. a The. 
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Euclid 5g. 9. the fecond FraQtion B, D,: and the 


fimple . Fragion D, are equal, which was Props 
ſed. 


| G1, ro the ſimple Fraction Gand - 


To reduce a third Fratticn, or any other to a 


ſimple Frattion. 


ET the third EraQion- C, D, E, be given to be 
reduced to a fimple Fraction. 
Reduce the ſecond Frattion D, | 
E, tola ſimple'Fration, thenc, C D E 
1s the Frattion of rhe Fration I; 3a” 
apain, reduce the. ſecond Frattion © 


jc ſhall be equal co the chird Fra- © 20): 
&jon C, D, E given, as 1s manifeſt: * bpZz* pz 
from: the ConſtruRion ir ſelf. 

The whcle Operation is performed after this man= 
ner; all the Numerarorsare multiplied 'one- into 2+ 
nother, and alſo all che Denominators, that is-a x n 
xy—=any, and bxpxz = bpz, and. the Fra» 
&ion G, thence ariſing, will be thar required. 


CT ——— ——— = A A kth. Ad 


One ſtions to Exerciſe the foregoing 
Rules of Fraftions. 


Queſt. 1. Hat Nunjber is that, from which if 
3 > be ſubtracted, rhe remainder 
will-be 47? Anſwer. 1 $. 

2. Whar Number is that which being added ra 

3}, the Sum will be 7-4? Anſwer. 4. 
3- How much 15 the Fraction 2., greater chan the 

; Fractzon 2} ? | Anſwer. 7%. 
4- What 


 I7e. 


ER 
Sc y] 


= aur ze 
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' 4. What Number is that, which being divided by 


2, quotes'2 }*. Anſwer, 8 453, 
? 7” What part of 27. is 3.? Anſwer, 1 }- 
6. What Number is that which being multiplied 
by 3 2, produces 1242 Anſwer, 3 =. 
5. How many Eighteenths, or 4, are there con- 
rained in 5? Anſwer, 3, 


This is performed by Diviſion, for if 5 be Divi- 
ded by 3-43: as16 SeF, 1. Chap. 3. the Quotient will 
be 2-3 required. 

8. How many thirds are there contained in 3 <? 

RET Anſwer, 10, 

9. How many Eighths, or 3, muſt be added to 34. 
ro make 5? Anſwer, 274, 

To reſolve this, firſt find ro what Number + muſt 
be added to make 3, which is done by fubtrating 
3 from 3, and you have 53+ 3 then ſeek how many ; 
are contained in 43, which 1s found. by dividing ;+ 
by 5, and you have 2 45; therefore if }, and 57 of 
I's _ added to 7, the Sum will be 5, as was re- 

Wed. ' - 

TG From; how many Sevenths, or 5, muſt } be 


ſubtraged; ſo as rhat , may remain? Anſwey, 9. 


Sevenths, and -7-; of 2, 

The reſolution of his is like the foregoing, ufing 
Subtra&ion inftead of Addition. 

11. What Number is that, from which if the dif- 
ference herween ?, and 5, be Subtraced, the re- 
mainder will be the difference ' berween and 5 ? 

| | Anſwer, 4}. 

To reſolve this get the difference berween 2 and 
5. which will be 4.3; alſo get the difterence between 
Z. and $, Which will be £4, then add rhefe two dif- 
terences together, and their Sum 1s Z?, from which 
Subcraft the firſt difference, to wir, 23, and the 
remainder ſhall be the other difference, to wir, 


I-4e 


Þ I'2: By 
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12. By how many Fifchs, or ;, muſt 2 { be mul- 
tiplied ro produce 7 2 ? Anſwer. 15 * 

To reſolve this ſeek a Number which multiplied 
by 2 :, may produce 9 2, which will be 2 =, ; then 
ſeek how many Fifths are contained in 3 *-;, which 
you will find to be 154. 

13. What Number 1s that by which if 4 * is divi- 
ded, the Quorient will he 5 of 19? Anſwer }3. 

14. By how many 9's muſt 5 2 be divided toquote 
2737 Anſwer 30. 


_ CHAP. IX 


Decimal FraGions. 


monly called Vulgar FraQtions, whoſe The- 

ory and Praxis we have already explained, 
although neceſſary - and pleaſant ro know, yet what 
great trouble chere 1s in large Calculations, and ma-« 
ny Reperitions, every one knows who are convers 
fant in Numbers; but as the Labour in Diviſion al- 
moſt wholly vaniſhes by Napters Bones; ſo we are 
freed from the troubleſomneſs of Vulgar Fradtions, 
by the Excellent Invention of 'Dectmals 3; the Prax- 
es of which are performed in an excellent Compene- 
dium, as if chey were whole Numbers. 


T E Arithmerick of broken Numbers, com+ 


What 


a A Vac 2. 
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be ma 
77 hat Decimal Frafticns are, and bow to = ys 
VVrite them, Nam 
pifeſl 
Ecimal Fractions or Numbers, are the Tenth; Wn, au 
Hundredtch, Thouſandth, @7c. Parrs of any hand 
Whole , that 15 are ſuch F ractions whoſe Denomi- place 
nators proceed in a decuple Pro- ward 
3 preflion from Unity, as I, 1O, TOO, W 
uS.-- 1009, (Fc. which are wrote after thing 
the Vulgar manner like a, which | 194 
> 1s three tenths, and b, which is muſt 
x00 ſeven hundredrths ; bur becauſe the eth. 
Denominators of theſe Fractions - }- 
have no other Figures but a Unit and Cyphers, the T 
Calculation will be rendred more-expeditious; if the ' | Xl 
Denominatorsafe not <xpreſt under the Numerators uſe 
-but over them, by certain Signs or_ Indices, as 4 
done in Aſtronomical Minutes 3 and thence may be 
called Primes, Seconds, Thitds,- Fourths, gc. ac-: PA 
cording as the Index denotes, and according to 
their places reckoned from rhe lefchand, as you ſee 
they are expreſied- hereunder. * | —_ 
Primes, Seconds, Thir ds, Fourths, Fifths, R 


TndeX, 1 11 Lt Tv. V 
Value. 10 109. '. Io000 1©000 100000 
Tens, Hundreds, Thouſ. Tens Thouſ. Hun, Tok | 


- -. -»-+ +  ; Therefore the value of the De- 
11u11wyv cimal ab, c,'d, e, f, is this; a is 
9.4 three Tenths or: Primes; b four 
ft Hundreds, or Seconds, c ſix Thou» 

" _ ſandths, or- Thirds; d two Ten 
Thouſands, or Fourthsz e nine Hundred Thouſands, 4 
or Fifchsz f four Mil:zons, or Sixchs : But if ro the 
Figures which are thus marked, or ſuppoſed ro 
be 
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be marked belong others which h 


arenor ſigned as gb,- then they wn ot! 
are to. be eſtimated as whole 2 23.21 
Numbers, from hence it 1s ma- ghky 


nifeſt that the order of places 
in any Decimal Fra&ion proceedeth from rhe Lefr 
hand towards the Right, contrary to the Order of 
places in Integers, which is from the Right hand to- 
wards the Left. | 

When a D:cimal FraQtion is to be expreſſed, two 
things muſt be wrote, to wit, the Number, and the 


Index; the Number ſhews how many Decimal parts. 


muſt be raken out of the whole, and the Index ſhew- 
eth whar parts. ; 


The end of Decimal FraFions 1s to perform all Arith- 
metical Operations, appertaining orbelonging rothe 
uſe of Man, without vulgar Fractions. 


em 
_ — 


— 


CHAP. X. 


Requiſts needful tothe Demon ftra- 


tion of Decimal Arithmetich, 


of Decimal Operations, will be made very eafie. 


FF we praceed Methodically, the Demonſtration + 


Definitions? 


I. Hoſe Figures which have Indices over them, 
muſt nor be valued according to their places, 
as whole Numbers, but muſt be eſtimared 


as fingle Figures, (rhat is, as if every one ſtood » 
the 
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the firſt place) hence if the 

i ft _ my Decimal Figures -4, b, c, are 

#2: © given, although a ſtands'in the 

*, by, c Third place, it doth nor ſignis 

| fy 200 Tenths, bur 2 Tenths; 

Likewiſe, although 3 ſtandeth. in the Second Place, 


ir - og ſignify 30 hundredths, but 3 hun- - 


0c. 
2. Burif any whole Number be joined to the De- 
cimal Fraction, it muſt be eſtimared of rhe ſame va- 
lue, which it would have 
11 -_ been eſtimated ar, if the Deci« 
mals were wanting 3 ſo the F1- 


cede the Decimal Figures a, b, 
are valued at 48 not 4800. 


3- When the Decimal Fradtion is wrote like a rul- 


gar Fraction, the ' Denomi- 
nator hath a Unir, and to 


= 6n many Cyphers after it as are 
6 cm denoted by the Index, ſo the 
c 100 m Decimal Fraction e wrote af- 


ter the vulgat way 1s the m_— 
on, 1, 71, whoſe Denominator m, hath two Cyphers, 
that is ſo many as are deſigned by the Index (11.) 


4» The Value of a Decimal 


1 Index 1s a Unite with ſo many 
K 3- -. . Cyphersas 1s denoted by thar 
1000 Index, as if the Decimal Num- 


| ber K were given, the value 
of the Index is 1000, this 15 manifeſt from Detini- 
tion 4 : 


AX. 


9 
b gures þ 9, although they pre-' .. 
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F to any number B, whether ic be wholly an 
Iateger, or an Integer and a Decimal Fraction to« 
| , there be added 
Cy having decimalindices 


over them, they ſhall ot Co 
ange the value of che fid B | 1 n 1 
pf Eo i ont $3 1 00:a 
. For che Cyphers have no nt | 11 14: "y 
value of rhemſelves, neither $97 | O - 0 


or 
© KS PACE, 
ayes Aer irs value, as is manifeſt from Definicion 2. 


This Axiom will be illuſtrated hereafter 

In like manner, when the wo 
Decimal Rank A isinterrupted, SP 
If ir be continued by interpoſ- A.435 
ing Cyphers, the yalue of the 1 1 11t 1 
given Decimal ,A, will not be 4300 5 
changed. 

THEOREM rt. 


'H E Decimal Frafion, a,b, c, d; is equal to the 
Pulgar Fraiion O, whoſe Numerator is the given 
Figures a, b, c, d, (without the' Indices) eſtimated ac- 
cording to their local Value as Integers, and Deno- 
minator the'value of the greateſt Index; that is, a Unit, 
—_ Jo many Cyphors as are denoted by the greateſt In- 
eE'1V, | 


- 
in 
ba 
(90 
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Demonſtrazton. Write the _ Decimal Parts, d, 
| b, a, cach at largez that 15," mitke the Fractions 
1 | E, F, G, H, wh Nu- 
1 $5. 4. RT 4 merarors are the ſgid'Fi- 
| 52.3 4, ——<——F -— T - gyres ſimply caken, but 


abc d 10000 40000  Denominators the yalues 
ef their Indices, Allo 
7234 3  - 3® make other Fractions, 1, 


—0—F-——K xK,1, M, whoſe Nume- 

I0CCO | I009 , 100999 — rarors may be the fame 

y 200 Figiires, . bur cftimgred 

———, according to their _ 
; 7060 Valueas Incegers,and tt 

wh value'of the greateſt In- 


7.” J00O | nex their common De- 
——þ ——M nomiator. 

| (@) 10000 

IT will now fſhew chat 

4 the Fraftions T,K, L, M, 

ie. arcequal to the Fraftions 
NS E,'F, G, H. Let us com» 
gh pare the two Fraction; L 


and G together: becauſe 
| 7234 in - whole Numbers the 
value of places proceeds 
in a decuple Progreflion, from the right hand to the 
left; bur 1n-Decimalbs, the value of Signs or Decimgl 
-places -proceads in '\a 'dccuple Progreflion from the 
-lefr hand: rawards' the right; iris manifeſt chat the 
value-of the'Fipure'h, eftimared according to:irs'In> 
-cegral place, (that's, che Nurmeraror 200 of the 
Fraction L) ,excecds the ſimple value of the faid Fi- 
gure 5, (char is, rhe Numerator of the Fraction G) 
as the value of the preareſt Sign (v )( that is, the 
Nomirztor of the Fraction L) exceeds rhe value of 
the Sign (1) with which rhe Figure bþ 1s marked 
Cchar is, the Denominawr of the FraQion G ) hence 
"2.'. 1CO :: 200 3: 16003 therefore by Thear. 
*. Sh. 2, the Fra&crsT and G arecqual; by like. 
reaſon” 


A tel, &. 6 A. If: 


=. , B. ie Ont 


we bw & pwn \& > 
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reaſoning I=E, K=F, M=H, Bur the bra- 
Rions I” K, L, My conſticure the Fra&ion O, becauſe 
(10000) the value of the greateſt Index (1v) is their 
common Denominaror, -and their Numerators being 
collefted together, make-92.34, as is mavifeſt in its 
felf; therefore.alſo the: Fra&ions E, F, G, H; thar 

is, the Decimal given &,c, 6, a, is equal to the Fre 
&ion 0. W. W. Demonſtrated, | 


T HEO REM 2. 
'F 4 4b Nun m, m)bath amexed toit 4 Decimal 


Preftion (a, b, c;).the whole Number with the De» 
Gimal ſhall be equal to the EraZion P, whole Numerator 


all ice Frgcres given (m,n, a, by c) omitting the Tn= 


ices where they are, and reckoning the Figures aCcordin 
Fo the value of their places ; and the Denominater ( $5, 
the value of By Th (w,) 

Demonſtration EOr. I. RT 

a, FR 6:8 equa 411 1 

to: the Fraftion d, e, andifths $3. 2+ 54 9 
petpe may _ be Gray - mn: 4b c 

1ea DY Cy tne Pprody | | 
pe wrote.over ce, {0 as tamake f 32000 $549 
the! Fragion f,g; the ſame ſhall 2 1000 - 


7 rar” pn $49 on 
Bic: "he: \ cf, f, g, and 32900 32549 hb 


&, e, make the Fraftian'P, or. DDD. no 


ſeeing the: Nominator is com» 32547 iTocoe 
mou to both Fragions,, the, © -*, Þ 
Numerators f, d,: are quly..to | 

be added together, whoſe Sum 


muſt of neceffiicy confiſf of the Figures gren, 7M, 7, 
ﬆ, <,-c,. as 15 evident by a fmall coulideration there= 


0f 3 therefore alſo the whole Number m, n, with © 


the-Decimal Parts 4,b, c, make the Fragion P. W. 
W. emoaſtrared. L 


(6) £ T HE- 
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; 
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HEN & Decimal Pros 
a is interrupts 


i io ny ad, en 4 Ro 
C2 3 2 $295 ed, t 
| 111 1111V 1N11Ivy fo FR x «age rain te Por | 
C,20.0 3.C $2070 Og is made C; an "if reje&ling 
2003e $207005 e the Indices, e be wrate over d, 
the value of the greateft Index 
z0000 d nococo d (v3) the Fraftin e, d, ſhell - 
a | equal- to the Decimal Fre 
on 4. 


The Demonſtration hereof, is the ſame as of Theo 
rem 1 and- 2% 


ego 


Corolloryh 


OM theſe FRO the Axiom before Theo. 13 
may be further el vin Indice 690 wot 
add three Cyphers, 


ko: * m 10000 fore b Theorem I. Chap. - 
Book 2: ke. g:: :mc. hand 
| by permutation, k..m-:go. hz therefore by Thes 
2, Chap. 2. Book 2. the FraQion k m — g h; where- 
ay hong km=f, and gh — d; therefore alſo, 
This mdeedis manifeſt in irs ſelf, and thence the 
Axiom which I propoſed; yer it ſeemed nece{- 
fary becauſe of ts great ule o this Axiom, to write 
& Declaration thereof. 


mn awviangaowrpDpDaAMAAeAOYEOEDO Loos 
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Addition of Decimals. 


if che MN of the Indices are either in» 
 terrupted, as in C, or are wanting or break 


[ * Az B, C, be given to be added together; 


| off, (vin B, continue the Progreſſion, by inter poſ- 


11m _| _1ntry 
p* Ag5.24 71D. 35-247 IL 
B861 111 111 1p 
E861.00 00 
n write = - 111v $11 111 1y 
ices, ' under 7:49 F+57.0409 
; 1s here.” pnnoe—_—_— 
| 10110AyF 
G gog.288 o 
| K L 


3524713 8610000 70409 


10000 Þ 10000 þ l0000P 


9032880 g 


10000 þ 


Dae, By the Theorems Demonftrated in 


| the preceeding Chapter, D., E, F, are qual to the 


FraQions], K, L, whoſe Numerators are D, E, F, 
raken as Integers, and the value of the grearett In- 
dex their common ts nn Now to get 

/ 3 l 


the Sum of theſe Fractions, we necd only add the 
Namerators. together, that-1s,-D,- E, F,- as if they. 


were whole Numbers, and write the common Des 
nominator p, under _the Sum, as .is manifeſt from 
Sc. 1. Chap. 4... Therefore,alſ to ger che Sum of 


the given Decimals, D, E,; F, we only need to add- 


them together as Integers, and under rhejr Sum to 
write p, erate of the greateſt Index. whereby 1s 
had the FraQion N; bur the Fration N, by the 
Theorems of the preceeding Chaprer. is equal to the 


Sum G, for the' Numerator! thereof hath che ſame 


Figures with'G, and the Denominaror, p, is the vay 
lue of the greateſt Index'(iv) by Hypotheſisz theres 
fore Gs the Sum of the given' Decimals D, E, Fj; or 
A, B, C, which was to be Demonſtrated. - © + 


% A —_—_ O 
I A = n a, 
= » , ; YT $ A L » i " P Py 3 +* . . 


A $ the Writing of Derimal Fradtions wich Tndi-- 
A ces or Signs over them, dorh. rot want i$ uſe 


and exdellency, they beſt expreſſing the yakis 6f each 


Figuresyet ſor common Operation, the wririhp:cheny- 
15 both tedious and perplexing; "therefore later A- 


richmdricians omit the Ihdices, and reckon the-va- 
lye of thePDecimal parrs-nentally, from their Places 


or Denomimarors; ſcriing #-Poinr to the leſt hand of 


che Deditod), ro diftinguiſhit from a whole Nijrmber 5 
which Method we will alſo joyn to rhis of'ufing the 

Indices 49 i! the Operations of Decimatk, T4 
So the Numbers ABC, or DE F; are exprofied 
without Indices, by d, &, f 3 wherein obſerve, that 
| | like deprees or plates are 


d 2%. 2498 _wrore vhder one mother 5 
'© 8244 , 0000 that 75, Primes, under Primes, 
f. . 5. 0499 Seconds under Seconds, and 
S—— LS Thir:'s vnder Thirds, Cc. 
g 952 - 2800 "Which muit aiways/be-mind- 


£d, 
\ -< & 


ho a Ya. is ad ms wt & ot, Lennie 
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£<d. And then the Addition is rhe ſame as in whole 
Numbers, only. after the Addition is ended, due re- 


gard muſt be had t6- the placing of the Pun&um, to 
_ diſtinguiſh rhe. whole Numbers from the Decimals 5 
; to do: which ;remember - this generally, that there 


muſt be as many Decimal parts in the Sum, as are 
in any of rhe Numbers given to he added; Svin this 
Example, they having each four Decimal Figures, 
theP6inr muſt be placed after the fourth fignre 1n the 
Sum rhar 1s efter 23' and. fo the Sum hath the whole 
Number go3, and Decimal Fraction 2880, 


| 


CHAP. XIL 
Subtraction of Decimals. 


ET B be given to be Subtrated from A. Write 
8 the lefler whole Numbet under che greater, as 
uſual, and like Decimais one under ano- 

ther, ſupplying the 


vacant Places in the 11 191ivyv 
Indices, both in the Ag8.42 Cg9g8.42000 
beginning, as in A, 111 v 111 111v v 


and in the middle, as B4s94g D-4-0590 4 
m B, with Cyphers | [0 wap 


ſigned, as is done in 11 111v v 
C and D; by which Q 94. 35 095 
ſuppler!on of the gi- Bo Fo 
ven Decimals A and $842000 'F CONES. 
B,. the value. is not = OOO OO SY 
changed by the Axiom FO PO 'v 
in Ch:p. 2. then Sub- 0436528 q 

tract D from C, as if TP —_o_— 

both were Integral or 1000009 þ 
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abſolute Numbers, and mark the firſt Figures of the 


remainder Q, with the ſame Indices as the other 
Numbers C or D have, and this ſhall be the remain- 
der ſought. 76 | 

Demonſtration. By the Theorems of Chap. 10. C, 
D, are equal to the Fraftions E, F, whoſe Numera» 
rors are E, D, taken as Integers, and common Deno- 
minator Þ, the value of the greateſt Index ; Now to 
Subtra& F from K, we need only Subtra@ rhe Nu- 


merator from the Numerator, that is D taken as an 
Integer, ſrom C taken as an Integer, and write the 


common Denominator, that is, the value of the 
oreateſt Sign p, under the remainder, 

Therefore to Subtrat D from C, that is by the 
Axiom, A from B, we need only to take D as an 
Integer, from Cas an Inte ers and under the re 
mainder Q to write p, the value of the -greateſt In» 
dex, whence will beJ had the Fradion T for the re- 
mainder.But the FraQion T,by Theor 2,18 equal to 
Q, for by Hypotheſis, the Numeraror 9, hath the 
ſame Figures as Q hath, and the Denominator p is 
the value of the greateſt Sign; wherefore Q is the 
difference of C and D, or the remainder required. 


| W, W, Demonſtrated. : 


APPENDIX. 


| \HE Numbers above, 

d 98. 42000 or any other Num- 

Cc Og+ 05994 bers having Deci- 

+ —— mals, may be Subtraed one 

e 94. 36096 from the other, withour 

| | writing the Indices, obſerv- 
ing the ſame Cautions as are given jn Addition. 


CHAP, 


J 
1 
| 
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CHAP. XIIL 
Muttiplication of Dectmals. 


ET AandB be given to be Mulriplied toge? 

ther. = gore mg of A __ B —_ 

: prom without any regard to - 

ces ) like whole Numbers ( frſt taking away the 
interruption of rhe 


ima] Progreſſion, i 11j G mn 
if rhere be any,byin- 9, 4 A 904g $2 


c fi pners, as 11 = — 
fn ent a) then A950 4 1000e. 1p 
ad T the great- \ 

eſt Indices of _—_ B s. 2 36608 k 
en Numbers Aand BY ——— | 
and their Sum ſhall 14 o 8 xooco f 
give (1v) the greateſt 352 0 N 


Sign by whiehthe firſt — 


Figure of the.Produt 111 may 


C muſt be marked; 3656 0 8C 
which Index will alſo 
ſhew how many Figures are to be marked with In- 
dices decreaſing orderly. | 
Demunftration. By the Theorems 'of Chap. 10. A 
and B are equal to the Fraftions G and H, whoſe Nu- 
merators. are A, B, taken as whole Numbers, and 
Denominators the values of the greater Signs; bur 
ro multiply the Fra&ions G and H one into another, 
we need only multiply their Numerators, that is, A 
and B taken as whole Numbers, one into another, 
producing a new Numerator &þ (to wit, C withe 
out the Indices)and under the ſame to write the Denos 
my1nator 
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maror f, conſiſting of a Unit, and the Cyphers e, ?,, | 


taken together; that 1s the value of both the preaz- 
..eft Signs of A and B together, therefore alſo to 
multiply the Decimals A and”B together, we only 
need multiply A and B one jnigo another, as Integers, 
producing the Numetator &.and under the ſame write 
the Nominator f, that i5,the value of both the greats 
eſt Signs of A and Badded together, ſo getting: rhe 
Fra&ion' N for the Produft : But by Theorem 2. 
Chap. 10. N = C, for the Numerator k, hath che 
fame Figutes that are in GC, and the Denaminator 
conſiſts-of a Unir, and the Cyphers e, p, that: is by 


Hypotheſis, of ſo many Cyphers; as are denoted by. 
both the greateſt Signs of A, Brogether 3 that 15,by: 


Conſtruction, of ſo many Cyphers as are denoted: by 
the greateſt Sign in C; therefore alſo C 1s the Pro- 


du& fought by the Myltiplicacion of rhe given Decis 


mals A, and .B, one imo the other, W. W; D.. 


Lone obche given Numbers he an Integer, having 


no Decimals belonging to itz the furſt Figure of the 


ProduR muſt be ſigned with rhe greateſt Index of the | 
other Number given, and the refit wm order, with Tos. 


gices decreaſing. 


APPENDIX. 

LY bes is better performed for common 
, uſe. wihour- Indices;'and then the general: di- 

reQions for Mulriplying are; theſe. V 
Mulrtiply.: the Numbers gjven, - as if they were 
whole Numbers, and cut off always. from the Pros 
du& by a Poinr, ſo many places towards the right 
hand, as there are places of. Decimal parrs in both 
the Numbers given to be Multiplied ; that done, the 
Figure or Figures (if any happen to be) on the left 
hand of che ſaid Point, are whole Nemeth, and 

| thote 


CT 


——— - —- wy” he 


— —— 
. 
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_ thoſe on rhe: mmghe Harid - are: Decimal Part, ,. 


_© Ler 4+ 38 be given ro be Multiplied by 2. 65, that: 
1s, a whole Number and a Decimal Fradtion, by @. 
whole Number and a Decimal Fraction: 

Write the Numbers given ro be Multi- 4.383 
plied one unger. another, and multiply 2.65 
them like (nregers, {o gerting the Pro« — 
duR 156090; chen becapſe. there are 2190 
Four decjmal! places in the Mnlplicand 2628 
end Mulripher, cur off four Figures to 876 
the right hand from the ſaid ProduR, fo. =——_ 
ir will ſtand thus, i1, 657503 hence: the, 11-6070 
true Produ&is 11. £272--,. or 1 t, 6070» : 
© Let . 384 be given ro he Mill raplied by « 269; that. 
3s, a Decimgal:;Fration, by a Decima $ 


\ 
, 


FraQion 3 having got - the - Product - 384 
64896, then becauſe the Multiplicand «:209 
and Mulciplier, \hayc rogethe? $5 Dects | nenn— 
mal parts or places, cur off fix Figures' 3456 


tro the' right hand, from the faid Pro® © 2304 

du&, hut here happening to he bur five, 334 

1 muſt add a Cybher to the left hand, | 
and afrer thar place rhe Poijntz ſo the +. 064956 
Produd will ſtand thus, . 064896,. and : 
are all decimi! Parts. | ARI0S 


is, 4 Decimal FraSiori, by_'4* whole i 

Number ard;aDecimal Frattior ; having . 504 
got the Pradu& 35608, becauferthe Mule '$.2 
tiplicand and Multiplier contain tos — ene 
pcther four places, cur off four Fi- 7468 


© Let «704 be given to be Miltiplied by g. 23 that 


o 


ures to the right hand, from the - 36520 


 *Fhe Demonſtration of whait-is here added, is the 
ſame as if the Indices were uſed, for the Number of 
places in the Nulriplyer and Muitiplicand rogether 
are the ſame with the Sum of rheir greateſt Indices, 

&5 
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as is apparent from the Declararion of Decimals i? 
Chap. 9. and from what is added in Addicionof De” 
cimals, Chaps 1, 


Multiplication of Decimals Con+ 
trated. 


Ecauſe it ofcentimes falls out in the Mulciplicgs 
tion of Decimal parts, that there is no need to 
expreſs all the Fignres of the Produ&t but only ſome 
rior be pong 1b prom, F_ | rowards the 
r being bur ue in many Opera- 
tions not any way neceflary ; therefore we will exhi- 
bt» Method Male ip! ents together 
r the Produt no more parts or places 

then deſired, ; 


PRAXIS. 


W' Rice the Units See of the Multiplier under 
that Fi of yr Mulriplicand, whoſe In» 
dex is equal to the Number of Decimal parts deſign» 
' edto be Lunt in the. ProduQ; rhen reyert the re- 

of the Mulriplier, and Multiply every 
Figure 57 Multiplier into ſo wany Figures of the 
Mvoptcend, as ſtand equal with jr bbs. i the lefe 
hand, having IF _ unto what would have 
been brough e next Figure to the right hand 
in the Maltpitcand had been Nultiplied, and ſer the 
firſt Figure of every particular Pcadu& under the 
firſt ontipiying Figure, and the, other Figures 
in order, 


Ex- 


| o ne Y 


ba 


| 4by 9 1s 26, for which I in T1 
Say 4by 9 is 36, for! __ 4 
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| Example; | 
ET $5; 6839 be given to.be Mnltiplied by 4- g29 3 
Eima! parts. : 
Having ſer _—_———— 
in che Maltphes, under the third Deci=  $46839 
mal part of the Moultiplieand, becauſe 9 234 
the Produt isto have 3 Decimal —— 


parts, | 
and reverted the Multiplier, as you ſee 22936. 
done here: Multiply $683 by & ths 2708 


my Mind ; 4 times 3 is 12,and 4 a © 
makes 16, IT write 6 under 4, and ommmmmnmn 
proceed as is uſual. ©  _. 24 «61g 

_ Again;to Multiply by en 4 Re 

i5 9, for which keeping r in my » Zrimes 3 is 
24, tO which 1 being added, it makes 253 then 
writing $ under _4,-that is under the firft multiply- 
ing Figure 5 proceed as is common. 

| Agann, 2 times 8 is 16, for which reſerye 2, and 
2 times 6 is 12, to which the 2 reſerved being ad- 
_ it makes 14, write down 4 under 5, and pro- 
CEee v a 


Laſtly, 9 by 6 is 54, for which reſerve 6, and g 


in 6 is 54, te which adding 6, reſerved, the Sum is 
60, the firſt Figure of which 15 wroteunder 4. . 

Then the particular Produds os fa toge= 
ther rheir Sum is 2461s, from which muſt be cur. 
off three Fygures to the right hand for che Decimal, 
perrs defigned, as you ſee done im the Scheme ; fo: 
the Produ& will be 24. 61 5 conſiſting of an Integer 
and but of 3 Decimal Parts, as was required. _ 


Ler it be required to multiply 145. 684 by 


136. 38, ſo as that the ProduQ may haye only In- 
tegerss 


Having 
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Having (ct 6, the Unirs place of the Multiplier 
under 4, the Units place of the Mul- 
145.584 tiplicaad, the firſt Figure ro the 


845312 right Hand of rhe Produ@ being wo 
en—_—_ bc in che plc of {i vert al 
14558 - the other Figures of the Multipher. 
4370 "-: which whenreverted will ftand thus 
874 84631, and then 'the Work is. pers 
$3 formed, as in the Exainple afore- 
I . going, .ard as is dope in the annexs: 
hnn—— Cd Sic, producing 19881, withe 
19881 : - out any Decimal Fracuon, as was 


| Let 4898 be given ro be Mulripli« 
8258-00 ' ed by. 3468, and ſoas that the Pro» 

8543.0 du&t may have two: decimal pats, 
q—_ === becau'e to the Multiplier there be- 


146940 | longs 'no Integer, - therefore ſet 2 
I9592 Cypher in the /piace- of Uners ; ard 
2939 hecauſe in the Multiphcand there are 


391 to decimal parts, annex -Cyphers 
amm_c thereto.and then the Multiplication 
1698.62 | "vill be as in the: firſt Example 3 
-/ 4, fee the Scheme, from which: all 15. 
Plain 


Demonft. ' To DEmonſtrate. rhis: ContraQtion, ſer 
"_ Example multiplied at-large, and alſo cons 
ed, | Y 
Why the- Units place of the Multiplyer 4. is ſer 
under chat Figure of the Multiplicand 3,” whoſe In- 
dex is equal-cro-the Number ot places ro be in'the- 
ProduR.is becauſe 'Units place having ao Index, its: 
—_ aloneis equal co'che greareſt Index' of the 
ug. : 


af 


P 
— — 
oO . 
7 


» 4 F  £ kad "W_4D cm; k. A v A Wa 


BOOK 11.  Panical Irithmetich} | 19x 


Alſo-why the firſt Figure of the 


- Multiplication of $68 by 3, which 


is 5, muſt ſtand under Units, which 
15 the third place of decimal parts, 


is, becauſe the Indices of 8 and 3, 


make alſo three, and the like reas 
fon —_ uu the reſt, p 

Why the Mulciplier-is reverted, 
15 boamks the greateſt particular 


Produ& ſhould ſtand firft, and the 


reft in order under it; bur thar it 
is the fame as if not reverted, 1s 
rnanifeſt, jby comparing the two 
Schemes together. 


And why every particular Figure 
'In the Mutciplier, mulciplies ffi 
not that over tt, but the next to 


the right hand, and-carrys the tens 


"mentally to be added to.theprodu@ 


of che multiplying Figure and thar 


"Over it, 15 £0 make the'\contration 


want as little as may .be, of being 


| $6839 

4+ 329 

$7 | 155F 

113 | 698 


” 


al ro the Produtt of the Multiplication at large; 


£ 
akich is alfo manifeſt, by comparing the rwo annex- 
ed Schemes. p ns 
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CHAP. XIV. 

Diwvifion of Decimals. vid 

| 2 2 os y 

| ET itbe required In 

jw v | to divide A by B. ef 

A258B79, If the decimal r0 

111m y il Pri n be interrupt» an 

& 2580.0 79 Bg73 ed, fill the yacancies ir: 

_wmwyvrv inm incerpotng 15 (as w 

' X433 (4502 C in the ſecond A ).and rl 

bf | divide A byB, as ifthey ; 

280079 $939 were both whole Num- e 

D: E — bers; then if the greateſt I 

xooooof Ioog figh of the diviſor B, he x 

:  _  tefs than the greateſt \ 

7 433 4502256 _ of the dividend A, 

Z nn News. + tradt that from this, and 

100000 goook  withtheremainjngIndex 

— (n= pn—_ — (13) mark the firſt Fi- 
i 11 gure of the Quotienr C, 
b23 ms6 and mark the reſt in Or 


Lit iv v 11 der, with Indices de- 
k 2300 00 n(410 creaſing, 

OS _ . . Burg, a5 in-chis Ex- 
a#ple, rhe greateſt Index of the Diviſor ( m) be 
greater than the greateſt Index of the Dividend (h) 
add ſo many Cyphers to the Dividend (as in & ) thar 
from their Indices, the Diviſors may be Subtraced. 


FY | | The 


cy WW r7 0 
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« The like is done when the Diviſor "xi 
1) is. abſolutely greater than the p 8325 
Dividend (| þ ) howſoever the Signs , 
or Indices are. q4942 


Demmflr. By Theor. 2. Chap. 10. A =D, and 
B — E; Bur to Divide D by E, we need only Di- 
vide p by q (that is Acaken as an Integer, by B as 
an Inceger)andf by g which laſtis done by gaking rhe. 
Cyphers in g, from choſe in.f; chat js the greateſt 
bidex (1) of che given Number B, from the great- 
eft Index of. the given, Number A. Therefore alſo 
ro divide A by B, we only divide A taken as 


an Integer, by B taken as an Integer; and under . . 


irs. quotiene b; wrire a Unic, wich thoſe . Cyphers 
which remain when the Cyphers ofg, are rakep from 
them of f; getting the Fraftion N for the Quo- 
tient: Bur by Theor. 2. Chap. 10, N =C. For 
the Numerator hþ confiſts of the (ame Figures as are 
in C, ( for they are both gotten by the Diviſion of 
the ſame Numbers ) and the Denominator & (as I 
will preſently ſhew) is the value of the greareit In» 
dex of C3; therefore C is the Quotient ariſing by 

the Diviſion of A by B. W. W. D. And that k is 

the yalue of the greateſt Index of che Quorienc. C, 

x thus fſhew ; by Conſtrudion the greateſt Index of 
C, is that which remained when the greareſt ſign of 
B, was taken from the greateſt gn of A, bur g and 
f are the yalues of the greareſt figns of A and B; 

and ſo by Defin. 4. rhey confiſt of ſo gy fr hers. 
as are endicated by the' greateſt ſigns, or Tndices of 
the ſaid A and B; therefore it is manifeſt, char if 
the Cyphers in g are taken from the Cyphers in Ff, 
there will remain &, the value of che greateſt Index 
of rhe Quotient GG" .. 

The other caſe wherein Cyphers are added to the. 
Dividend þ, to make &, we thus demunftrate : By 
the firſt part already —_ I m divideth k 2 

| a 
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and produces the Quotient n, by the Axiom, & = h ; 
but m dividing & , quotes n, therefore alſo m divid- 
ing h, alſo quotes n. W. W; D. 

Likewiſe, from the ConſtruQion already delivers 
ed it is manifeſt thar when the Diviſor is an Inte- 
ger, the Quotient is noted with rhe ſame Indices 
the Dividend is noted with; alſo, that when the 
greateſt Indices of the' Dividend and Diviſor are es 
qual, the Quotient 15 a whole Number. 

2. If when the Diviſion be ended any thing re- 
mains, as in Example 1. there remains X, its Fij- 
gures muſt be marked with the ſame Indices, as fo 
many of the firſt Figures of the Dividend A are 
marked with. | | 

Demonflr. For A = D, and B=E, but Edivide 
ing D, leaverh Z; and by Theor. 1. Chap. 
io, Z— X; this is clear, if the firſt Demonſtration 
be well underſtood. 


© 3. If the 
1111111vv 11 Nemainder 
A 280079 B e173 of rhe Di- 
11 1v v]vivy vill 1MHinivyvi viiton be of 
R 433jo0 o 44567755 any Value, 
e GT r annex to 1r 

v1 vi vil decimal cy- | | 
T4 23 phers, and 
conrinue the 


Divifion as in Se&. r. 

Example. By the dividing of A by B, there re- 
mained X; if you are willing to draw its value our 
further, annex ſome ſigned Cyphers, making RX r, 
which divide as in Sec. 1. and write the Qnotient 
r, thence/arifing, to the Quorient C; then C yr, ſhall 
be the Quotient of A, divided by B; and V, which 
will then remain, ſhall be far lefs than the firſt re- 
mainer X or 7 , as is manifeſt from the preceeding 
Se&ion; and by adding more Cyphers to this, it 
will either quire yaniſh, or ſhall be leſs than any aſ- 
fignable quantity. 


BOOK1I. PtacticatArithmetick. 
; Dcmonſtra.' Becauſe the value of the remainder X 
is not changed by the annexing of Cyphers, Xt to- 
Fher iſh be equal to X alone ; but Xt divided 
Y B, quores r, therefore alſo X divided by B, 
quotes 73 but A — X divided by B, quores C, ( for 
A divided by B, leaves X) therefore by dividing all 
A, by B, the Quotient is C 7. 
The Praxis may be contained'in a ferv words, viz. 
annex certain. Cyphers to the remainder of the des 
cimal Diviſion, and continue the Diviſion, aud fign 
the Figures then produced with Indices, orderly 
Increoing from the firſt Quotient. 


Corollary. 


Fter the ſale manner what reriiains by divid- 

ing a whole Number® by a- whole Number, 

may be made ro vaniſh ; the Demonſtration where » 
of, 15 as above 


APPENDIX. 


S Multiplication, fo Diviſion 1s better perform- 
ed for common uſe without Indices, and the 
general Dire&1ons for Dividing, are theſe ; 

Divade the Numbers given, as if they were whole 
Numbers, and cut offalways from the Quotient by 
a Point, fo many places towards the right hand, as 
being added to rhe places of decimal Parts in the 
Diviſor, will be equal to the places of decimal Parts 
in the Dividend; that done, the Figure, or Figures, 
(if any happen-to be) on the lefc hand of the faid 
Point are whole Numbers, and thoſe on the right, 
are decimal Parts. 

Let it be required to divide 11. 6056 by 4. 38 


\ that is, a whole Number and a decimal Fraction, by 


a whole Number and a decimal Fragion. 


P 2 Write 


195 
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Write the Numbers given to be divided, as in 

On, att nh Pp. 

ho 11. Book G and Fs 

2849 as in whole Numbers, 6 

4<38)1 1, 6070( 265 getting the otzenr 


. $ 7680 265. Then becauſe there 
£00" 56 ; are four decimal places 
"0 oy ; in the dividend- and but 


two in the diviſor, cut 
Ry” ; 6off ſo many Figures in 
the Quotient towards the right hand (to wit two) . 
zhat being added ro the decimal places in the Divi- 
ſor, the Sum may be equal to thole in the Dividend; 
& the Quotient will ſtand thus; 2.65. 


Eet jt be required -to Divide. 0125 by. $3 that is 
2 decimal Fradtion, by a decimal-Fra&ion. 


Having divided as in whole Numbers, and got 
the Quotient 25; then becauſe 


l 8 the Quotient and Diviſor toge- 
l +2 ther, muſt contain as many deci- 
| .s).0125(25 mal parts as are in the dividend, 

105 which here are four; therefore 


2 (.02s to therwo places in the Quotient 

| ms a Cypher, and after that 

place the point of ſepararion, ſo have you three 

places of ecimal parts in rhe Quotieur, to wit, 

.026, which with one place in the Diviſor, are e> 

ous ro the places of decimal parts in the divi- 
end. 


Let 1t be required to diyide .8 564, by . 008. 


Having 
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Having divided as in whole-Numbers, there re- 
mains at the laft Diviſien 43 


and ro get its value in FR” 

the Quotient, add a C Plane +: TIT 7 oy avi 
(ox Cyphers if required) ro "000) Sobgal 1870 
5 Diyigeng, and continue 

re DIY - 10N 107.05 
KB op red in s 4 : 


SeR. 3. of this Chap. thento find thee value of the 
Quorient 1070s, cut off two Figures to the right 
hand, which with the three Decimal places in the 
Diviſor, are together equal to the Decimal places in. 
the diyidend, to wit, five including the Cypher an- 
nexed; ſo the Quotient will ſtand thus r07. 05. 

The De ation, of what is here added, is the 
ſame, as if the Indices were uſed, for” rhe places of 
Decimal parts, in the Quotient <qualto differ- 
Fence of the places of Degmal , in the Dividend 
and Diviſoe ; the ſime with the difference of cheir 
grenett! Indices ; and thatthe places of Decimal 

the Quoyre-and Diviſor, muſt be equal to thoſe 
In the Diridaad, is mapifeſt from the prodf of Di- 
viſion ; for dulciplying the Diviſor by the Quoticnr, 
the ProduR 14 equal to rhe Dividend , hence the 
Dividend roche ProduQ ;) muſt contain ſo | 
many places of Decimal Parts, as are in che Mulci- + 
ke ke y the gg wer Mee heyer (onal | 
to the: therefore having the 

ces of parts in the Diridendand in rg | 
vitae, Decimal parts of the Quotient are conſe-' 
quently ws. ba no other tuen the 
| n90Dirior places of Decimal parts inthe [ 

Diviſer 3 greed was ro be ſhewn, 


nd 
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Dywiſion of Decimals chatted. Ek 


\ 7Hen in Diviſion of Deetmal” FraQidns, the 


' Y - -Diviſor hath many Figures, and. It 15 re« 
qons ro draw out the Quotient till theremainers of, 
the Diviſion:may nor be of much ,value ; the opera- 
tion will be large and tedious, but is excellently cone 
eraced by the Methods following, giving as few or as, 
many Decimal parts in the Divifor. as is defired. 

In this contraction two things are to be confider- 
cd, *to wit, wherher the Diyidend be” abſolutely 
greater than the Diviſor, or the Diviſor abſolutely 
greater than the Dividend, Let A be given to be 
divided by B.” — 


Having reſolv'd how 

B ) A C many places of Deci- 

2. 31 / $5, 2347, \ --»- mal parts are tobein 
I 4 the Guotient C which 

152 lerbervee, make the 

614 ,0 places; of Decimal 


E 1. 72) F.$-234/ 225 7 parts ih the Pividend 


46 20\ and Diyifor, each e- 
462 2667 qual er by add- 
s þ, 5 age ing Cyphers if they 
v= 7 A waht as.1n B. or cut- 


| ting of Figures to the 
right hand if they exceed as in A. fo the given di- 
vidend and diviſor will be E. F. this being done. 
If the Dividend'A be abſolutely prearer than the 
Divifbr B, and if the whole Diviſor he contained 
under ren times in the Dividend, as itisin the annex 
ed Scheam ; fer how often ir is contained, in the 
Quorient which here is 2, and therewirh Mulriply 
the Diviſor, writing the Produ& under the Divi- 


dend and ſubtract it from the ſame ; rhen ſtriking 


oft one'Figure to the right hand of the Diviſor by 
placing a poinr under it as under o. fee how ofc the 
remaining Figures 231 are contained 1n 614 the re 

majner 


— + AC 


"AD aa 


<- _—— 
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mainer of the Diviſion or new Dividual which is 
twice, ſet 2 in the Quotient, and by it mulciply the 
ſaid remaining Figures of the Diviſor (adding to the 
Produ& the _ any )producfd by thatFigure in the 
Quotient mwltiplyed by the laſt Figure cut off, or 
the next to the right hand) and write the firſt Fi- 
gure of irs produ& under the firſt of the preceeding 
ProduR, or of the Dividend, and the other Figures 
in order; then having Subtraced the Produd from 
the laſt dividual, proceed and cut off another Figure 
inthe Diviſor as 1, by placing apoinrt under it, and 
with the remaining Figures 23+ do as before, ſo 
continue leſſening the Diviſor one Figure ro the 
right hand at every Operation until all have points 
under them; and ſo the contraRed Diviſion in rhe 
annexed Scheam quores 2269 which by placing a 
point before the 3 Decimals deſigned to be in the 
Quotient, will ſtand thus 2. 269 or thus 2. 257: 


| 2, Burt if the 3 
| Diviſor C be .8. 4) . 28 

£ontain'd more C 422 
than ten times - + 2 290 

| inthe Dividend E + 36 = 6 
E, place ſo ma» 8. 2400 / 448. 230 TE 
ny Cyphers to 412 000 
the right hand 33 960 

| in the Diviſor, 1 648 

| making E till it 494 
cannor be cone 25 
rained 10 times 
and then proceed in all reſpeAs as before, the 


Quotient in the 
annex'dScheam 3 
being to contain 23-0000 "B15 
3 decimal parts. F2280 
3. It the 23400\ * 4580 
Diviſor E be * N- 2300 2 2h 
abſolntely great- 2070 *» ClIggT 
: er than the 207 
| 2 D «. 
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Dividend F. and fo is contained more - than 


tenn times in F. cur off ſo many Figures to the 
Right hard of rhe Divilor till the remaining Fi- 
pures C are contained lefs then ten times 'in the 

Dividend : which done proceed n all reſpeQs as 

before. : oe 

Obſerve always, that if but one Figure be cut off 

in the Diviſor, the firſt Figure in the quotient to- 

wards the lefr, is Primes, If rwo Figures be cut off 

' then place a Cypher for the firſt Figure in the'quo- 
tient, and the firſt Figure got by Diviſion will be ſe- 

conds : If rhree Figures be'cut off, two Cyphers, and 

fo on. oi Fog rn W nee 
The Praxis of this contraon may be contained 
ina few words without a ons. how many Frags 
1006 are tobe in the quotient and is this: having 
your dividend A, and diviſor B piven to be divid- 
ed contractedly, make the Figures'jn the dividend 
and diyiſor equal if the firſt Figure to the left of the 
diviſor be nor greater than the firſt Figute ro the 


+ Lefr' hand of the 
48. 324 - 96. 4342 dividend ; bur ifir 
| "2x ©» be greater then the 
« 269 divifor, muſt have 
4 618 one Figute leſs 
. 48 110 _ _—_— 

8. 324 \ $6. 434 this done, Cc 
ps me 48 ar 1.9956 In the Divifion as 
4% 492 before dire&ed, ſo 
4 349 getting the quori- 
' 212 ent ' 6. 9 986, to 
24 know the value of 


- which is the great- 
eſt difficulty : Therefore to ger that; obſerve under 
what Figure of the'dividend, the Unirtes place ofthe 
eiviſot would ſtand if wrote under it, forthe firſt 
Figure in the quotient rowards rhe left hand'will be 
of the ſame value, ſo in this Example, the Unites 
place 8. of the diviſor wculd ſland under the _ 
PO \ - & I Oh I LT OS Piace 


=». 
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place of the Dividend, and therefore the value of r 
s Unites, and all the reſt are Decimals ; therefore 


7 berween 1 and 9, pace a pointy-2nd-the | 
e | will ſtand thus ; in its proper and true vatue, 
q I. 9956.. 


| The reaſon of atrheſe Rules ofcontraQion is plain 
from what is Demonſtrated in contrated Multiply- - 
rion,Chep. 13 Far the diviſor male plyed conmadsr 
by che quorien, malt « producerhe* 
— and _—_— rhe Unires wodere: of the 


me AER haſe Mo Lg: 


[ 

|. Cette 1 lividend;, and ah the wag 

| ignres of x 
*Y 


FEY VÞ _ 


che Tir - WOT ſe te. 
Hence. .in ur! _— e, becauſe the Un 
phace of rhe quotient under the thir 4 
Decirnal place of rhe OT he HE; ; 5 is was adde 
Þo the right hand : and becauſe inthe "Second Ex-" 
as le the Unirs place 4 inthe quotient, muſt ſtand 
r the third Decimal 'place of the diviſor, and - 
che placeof of tens 5.(the quotient being inverted) will 
pf, under the fourch Decimal _ therefore. 
rwoCyphers are added.ro the right nd of the divi- 
for: And in the Third Example,becauſe rwo Figures 
rt hand hand of the diviſer the ficſtEi 
 gures of the ( reverred thuſt ſtand under rhe 
| ſecond Decimal place of the diviſor ; but to nome; 
| the Produ& of the Diviſor multiply ed into the | 
| tient, the ſame wirh the dividend, which hath 4 
Decimal places, the Units place of che quoricne. in 
be wrote utider the Fourth Decimal place of the 
| divifor, which done ro fill up the vacancy berween' 
| 1 and Unity place, you muſt write a Cypher, from 
which likewiſe rhe reaſon of the gbſervation in 
Se, 3.1s manifeſt. | 


| werecut oft tothe ri 
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BOOK II. 


CHAP: XV..." 
Reduftion of Decimal FraGtions. 


\ 


Meaſure, (9c. were ſubdivided D:cimally, 


the Dorine' of Arithmetich, would be raught' 


with much more caſe and expedition rhan_now it is 
to eſſay which ſhall add the manner of reducing 


Fractions,and the Subdiviſions of whole Numbers to 


2ciumal Fra&ions. _ 


[. 


To Reance a Unlgar Fraftion to: a Decanal. 


Fration. 


, Single Fration may be reduced iuto 2 decimal 
A of the ſame value, or infinirely near (for all 
Valgar Fra&ions cannot be exaaly reduced to Des» 


cimals) by. Prob. 3. Chap. 3: Book 2, thus. Multiply 


rhe Decimals Denomivacor aſſigned, by the FraQti- 
ons Nu merator, and divide the Produd by its De- 
nominaror and the Quotient ſhall be che Numera- 
ror to the Denominator aflipned. 

Let ic be required ro reduce +5 to a Decimal, 
whoſe Denominator 15 affigned to be 1000. 

Myultiply 1000 by s, and divide the produ& $000 
by the Denominator 8 of the Fraction given and 
the quotient will be 400 which is the Numeraror 
ſought therefore £.22;, or 3 * * 22 is the Deci- 


mal Fra&ion equal in value ro 5. 
| Let 


Js oreateſt Integer of Money, Weight and' 
ide 
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Let ?-- be required to be reduced to a Deci- 
"mal Fraction, whoſe Denominttor ſhall be 100000. 
Multiply 10cooo by 7, and divide the produR 
700000 by 240, and the quotient will be 2914 and... 
ſomewhar more ; yet leſs then ,ioo of a Unit, 
which is the Numerator ſought, theretore ,, 335% 


or «mw. js the Decimal Fraction almoſt equal ro 
7 «of ; 


240 . diy Hep 
"Fe will happen in the ReduRicn of maſt Vulpar 

Fraftions ro Decimals, that the Decimal will wane 
ſomerhing of being cqual to rhe Vulgar FraQtion 
and therefore the Denominator of the Decimal muſt 
be aſſigned to be ſo great thar what 1s wanting in 
the Numerator may be a1 inconſiderable Value. 

' The Demonſtration of this, is the ſame as Prob, 
3. Chap. 3. P-»b 2. which is grounded on Theo. 1. 
Chap. 2, Bok 2. where two Fractions are proved to 
be equal, if the Numerator of one 1s to its Deno- 
minator as the Numeraror of the other is to its 
Denominator from the inverſe of which, ro wit, 

| that the Denominator of one Fraftion 15 to Its Nu- 
merator, as the Denominator of another 1s to it3 
Numerator, is had the Rule above. 


(\ 


IT. 
To Reduce 'the Known Cuſtomary parts of 
Money Weight, &c. to Decimal Frattions. 


| T*'H E ReduGtion of the Subdiviſions of Money, 

4. Weightand Meaſure, Qyc. to Decimals, differs 
| not at all from that of vulgarFraRions to decimals,for 
| ifa whole be divided into Parrs, and ſome of them 
| be raken, theſe are the Namerator of a Fraction 
whoſe Denominator 1s all che Parts; fo a Pound 
Sterling, being divided into 20 parrs or ſhillings if 8 
of them be taken, they ſhall be equal ro a Fra&jon, 
wheſs Numerator 15 8, and Denominator 20. 


The 
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The like is. to he underſtood in every Sub-divifion 


fore uſo #4, d— #. 


of Money, Weight, Meaſure, ty. - 
Hence then to Reduce the known Cuſtomary 


| wp of Money, (5c. ro Decimals reſpe& ihuſt be 


ad to the Integer Sub-divided ; for that bei 
Derowinator 21d the Parts take the Nutteracor, 
{ris reduced to x Decimal, whoſe Denotni Crator, + 
aligned by the (fate Rulle 25 adove. 88) 


 _ Let it-be required to Reduce 12 5. to the Deci- 


mal of« Pound, whoſe Denominator may be 19000 
becauſe the Inreger #Pound is 29 5. by the Rule a- 
bove'r2 Multiplied into 10000, produces 1200000 
Which being divided by 20, quotes 50003 fo ſhafl 
to of 4%v9'5 or + (for CyPaets tncteaſe hor, the 
value of a Decimal!) be the Decimal Fraftion of a [. 
Id js exattly equal to 12 5. —. 
._ Letit bErequired ro reduce 62. to the Decimal 
of a Pouridg becadſe a pound contains/240 &, theres 
ore muly [ying the Decimal Denomitiator 1009 
y 6 and dividing the Produtt by 240 is had the 
Deck al ** or 1." of ,24 of 2 poukd equal to 
'F JR 


 SCHOLIUM,. 


| He Praxis of the foregoing may he more come 


. pendiovfly expreſt rhus ro Reduce a Fraftion, 

. &, 6 ro Decimals, annex Gyphers to the Nu- 

. Mierator 4, and being ſo ihcreaſed 

. mm _- divided it by the Denominacor þ; 

14 -3z000Ff .atd the aorieyd 6, ſents Ariſe- 

74 1nimn ing ſhall be the Decimal, £qual ro 

428 4 the Fradtion a, b given; for becauſe 

| : | bf the Xxiome a —f therefore alſo 

$ dividing, ea7h of then will give cquat Quotiencs ; 

bur þ dividing 4, quotes 4, b, Fo: 2. Theor. 1 Chap. 
5. and & dividing f, quote 4, | 


Te 


\" "ME F 
Xt +3: oh 
- MY LY 
| . |. by 


y Hypotheſr, there- 
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*' To Reduce a Decimal Fration to another 
Fraction. 


T is very neceſſary to know, howafrer any ape- 
i. ratiou.1s wrought by Decimals, the ProduR 
may be eftimared in another FraQion, or in the 
brown and Cuſtomary Diviſions or parts of whole 
umbets as if ir were required to know what Fratt- 
en having irs Denominator 20, the Decimal B is 
equal ro, or which js the ſame thing how many 
Shil'ings the ſaid Decimal is valued at, which 1s 


. 4 


obrained afrer this manner. 

 Mulciply the Decimal 928 given _ 11111 
by 20, whoſe ProduR is 14560, B728 
I from which take ſo many of the firſt .” 20. 
, Figures $6o, as are indicated by 141860 © 
nh the greateſt Decimal ſign, or as 

there are places in the given Deci- 2g x, 
| mal, and the remainer 14 15 the Nu- —=—A— 
merator ſought, therefore the De- 1222 2© 
cimal B makes the C parts of 20 s. or one pound, 
to wit, fourteen twentieths, that is 14 F. 

» Again to get the Value in pence of the remainer 
860, which 15a Decimal, having like 

Indices with that given by Se#. of 11m 
Multiply. Chap. Mulriply it by 12 $60 
cutting of likewiſe ſo many Figures Iz 

as at firſt, ſo have you remaining 6, Mmmm 
which are Pence, and 729 part of 6720 

a Peny. : 

After the ſame manner may a Decimal Fradi- 
on be reduced to any other Fra&tion or to the 
known Subdiviſions of Money, Meaſure, Weight, 
and time (5c. the Praxis whereof ſhall expreſs in 
a few words thus ; Multiply the Decimal Fration 
| by the Denominator aſſigned, which is the 
Inceger divided into ſuch parts as are defied, and 


- 


from 


BI _ 414 hAAn 
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from ihe right hand cur off ſo many Figures as 


there are places in the the Decimal given and» 


what remains to the right Hand, fhall be the 


Numerator to the Denominator afligned or the 


parts of the Integer required. Fo” 
Demmſtration. The Fration A, whoſe Ny- 
meraznr hath the ſame Figures as are in B: and 
Denominator a Unir with ſo many Cyphers' as 
arc defigned by the greateſt Index of B; is by 
Theercm 1. Chapter 10. equal-ro the Decimal'B, 


But by Prob. 3. Chap. 3. to reduce the Fraftion 


A to anotier, whoſe Denominator 1s: 20, the-Nyz 
mer:ztor 728 muſt be multiplied by 20, and the 
prodi&t 14560 divided - by. the Denominator 
1000, which is done by curing off ſo many of 
the firſt Figures as [there ' are Cyphers 'in 
2000, that is as are denoted by the greateſt 
upper Index of the {aid A; hence therefore the 
_ of the preicribed Operation is mani- 
feſt. | 
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ADVERTISEMENT 


T the Bible in Newgate-Streer, Where is a Ware-houſe, and is fold all 
Sorts of Paper-Hangings, by Wholciale or Retale, very delightful for 
Rooms or Cloſets, of the neweſt Invention of Figures, as Iriſh and Diamond- 
Stitch, Carpet or Turky, and Foreſi-work, ec. Alſo moſt Sorts of Plain Co- 
lours, Printed with a hot Role like your Stufts: Sold very Cheap. 
You may likewiſe be Furniſh'd with Screens ready made, at low Prices gc. 
And all other ſorts of Paper, both Brown, White-brown and Writing : 
And Paper-Books, as Shop-Books, Pocket-PBooks and Mathematical-Books : 
Afﬀidavits for Burying in Woollen; Slates and Slate-Books, Letter-Caſes, ' 
Copy-Books, beſt Ink for Records, Royal Shining Japan Ink, Holman's Ink- 
Powder, India Ink, Quills, Pens, Wax, Pencils, Files, Wafers, and Boxes, gc. 
Likewiſe 'Bivles, Teſtaments, Pſalters, Catechiſms,  Spelling-Books, Ac- 
cidences and Grammars: And moſt ſorts of Books, either School or 
others, Where you may have Matthews's Pills rightly prepar'd for Two 
Shulings the Ounce, 


SS aWmAL 


-—— 5. 


— —— -——— 


TOUMED” CEE At en i et WOK. 


r 
: 
F 
[1 
4 
: 
4 4 
i 
| 
k 


is 4 


SS amAL 


